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Abstract

. The taxonomy of S9 species of ascidians from Western Port and Port Phillip Bay,
Victoria, is discussed. The ascidian fauna of Western Port is markedly more diverse than
that of Port Phillip Bay. The biogeographical affinities of the species are assessed and the
implications of the differences in species composition in the two areas are investigated.

Infroduction

A previous collection of ascidians from Port
Phillip Bay has been reported on by Millar
(1966) but prior to that no major work has
been devoted to the ascidian fauna of Victoria.
The greater part of the present material has
been collected for the National Museum of
Victoria by the Underwater Research Group
(Western Port Survey). Additional records of
species occurring in Western Port, available
from independent collections made by Mrs. J.
Watson and Mr. K. Duke on parts of the
adjacent Victorian coast, from Mallacoota
near the Victorian—N.S.W. border to Portland
Harbour and Cape Nelson, have been included
in the present work.

Thesc collections are of particular intercst
in relation to the fauna of St. Vincent Gulf
where large collections have recently been
made and reported on (see Kott, 1972 a, b).
Information on the better known fauna of Port
Jackson and Moreton Bay to the north is also
available. (Kott, 1952; 1957; 1962; 1963;
1972 ¢, d). These locations are all large em-
bayments in thc Australian coastline, essen-
tially marine, and tidal. They are, however,
all protected from the direct swell of the
southern ocean, and receive some fresh-water
runoff from the water-ways emptying into them
and from the shores surrounding them.

The distribution of this sessile ascidian fauna
is limited by the short free-swimming life of
the pelagic larvae. Consequently species adap-
ted to protected localities could be restricted
in their distribution by lack of suitable sites
for setflement on the open coast. The phylo-
genetic relationships of the ascidian fauna of
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cach of these sheltered embayments are there-
fore of special zoogeographic and ccological
interest in view of the likelihood of isolation
of cndemic and relict species.

There are 59 species in the collections, of
which one, Ciona intestinalis is probably in-
troduced. These species, are set out in Tables
1 and 2 together with others previously re-
corded from Port Phillip Bay and Western
Port but not representcd in thesc collection.
Aspects concerning the biogeography and habi-
tat of the ascidian fauna of thesc locations is
discussed below.

Species List

APLOUSOBRANCHIA
CIONIDAE
Ciona intestinalis
CLAVELINIDAE
CLAVELININAE
Oxycorynia pseudobaudinensis n. sp.
Podoclavella cylindrica
HOLOZOINAE
Atapozoa mirabilis
Sycozoa pedunculata
Sycozoa cerebriformis
POLYCITORIDAE
Endistoma pyriforme
POLYCLINIDAE
FEUHERDMANIINAE
Pseudodistoma cereum
Dumus areniferus
POLYCLININAE
Polyclinum marsupiale
Aplidium depressum
Aplidium lobatum
Aplidium triggiensis
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Synoicumm hypurgon
Synoicum sp.?
Sidneyoides tamaramae

DIDEMNIDAE

Trididemnum cerebriforme
Trididemnum cyclops
Didemnum candidum
Didemnuin spongioides
Didemnum skeati
Didemnum moseleyi
Didemnum patulum
Dideinnum turritumm
Didemnum augusti
Didemnum roberti
Didernnum lambitum
Lissoclinum fragile
Lissoclinum ostrearium
Diplosoma translucida
Diplosma rayneri
Polysyncraton orbiculum

Polysyncraton victoriensis n. sp.
PHLEBOBRANCHIA
ASCIDIIDAE

ASCIDIINAE

Phallusia depressiuscula
Ascidia sydneyensis
Ascidia gemmata

STOLIDOBRANCHIA

STYELIDAE
BOTRYLLINAE
Botrylloides leachii
Botrylloides nigrum
POLYZOINAE

Symplegma viride
Amphicarpa diptycha
Polyandrocarpa lapidosa
STYELINAE

Polycarpa thelypanes
Cnemidocarpa etheridgii

PYURIDAE

Pyura australis

Pyura cataphracta

Pyura irregularis

Pyura albanyensis

Pyura lepidoderma

Pyura scoresbiensis

Pyura stolonifera praeputialis
Halocynthia hispida
Herdmania momus
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Microcosmus australis

Microcosmus nichollsi

Microcosmus helleri

Microcosmus stolonifera

Microcosmus squamiger
MOLGULIDAE

Molgula mollis

Molgula sabulosa

SYSTEMATICS
Ciona intestinalis Linnaeus

Ciona intestinalis Linneaus, 1767, p. 1087. Kott, 1952,
p. 319 for synonymy and description.

New Records: Port Phillip Bay (Oil wharf,
Yarra River; artificial reef).

Distribution: See Kott, 1952.

Remarks: Kott (1969) has suggested that the
cosmopolitan occurrence of this species, which
is recorded from harbours and wharf piles in
all regions outside the Antartic, is due to its
transport on ships’ hulls.

Oxycotynia pseudobaudiensis sp. nov.

(Fig. 1)
Clavelina baudinensis Kott, 1957, p. 87 (part: speci-

men with larger larvae) ?Millar, 1966, p. 363. Kott,
1972a, p. 4.

Type Locality: Laverton Bay (Victoria)
Holotype: Australian Museum A.M. Y1113.
Paratypes: W, Aust. Rottnest 1., AM Y1112
(Kott 1957). S. Aust.: Carickalinga Head,
South Australian Museum S.A.M. EB876;
Rapid Head S.AM. E 877 (Kott 1972a).
Vict. (Western Port) : Balnarring Beach, A.M.
Y1122 (Kott 1957); Crawfish Rock; Flinders
Jetty, N.M.V. (new records).

Description: The colonies are 5-8 cm high
and the wider terminal part of the head is 2
cm in diameter terminally. In the upper half
of thc colonies the test is delicate and some-
times glassy and transparent and encloses the
body of the zooids which are never separate.
On the upper surface the test forms only
slight rounded protruberances over the anter-
ior aspect of the zooids. In some colonies the
zooid bearing upper part may be subdivided
into several lobes. The slightly bulbous stalk
narrows toward the base and is only slightly
longer than half the height of the colony. The
test of the stalk is firm and opaque and some-
times slightly leathery externally.



ASCIDIAN FAUNA OF WESTERN PORT 55

Zooids are from six to eight mm. In pre-
servative they are a bluish colour and have
dark accumulations of pigment in the mid line
dorsal and ventral to the branchial
siphon. There are 12 to 20 Iongitudinal
muscles on the thorax and, depending on their
degree of coalescence, they may vary in num-
ber on each side of the body. From six to eight
of the most ventral bands are aligned at a
slight angle with the longitudinal axis of the
body and break up into branches over the
anterior half of the endostyle. Of the remain-
ing longitudinal muscle bands more than half
extend into the branchial siphon and the others
into the atrial siphon. Posteriorly the bands
extend along both sidcs of the abdomen. Therc
are from 16 to 20 rows each of 20 to 30
rectangular stigmata with a well developed
transverse membrane between each row. Tn
thc mid dorsal line this membrane is expandcd
into the usual triangular, pointed languets.

The gut forms a simple and fairly short loop
(seldom longer than the thorax), enclosing
the gonads. The anus onpens at the base of the
peribranchial cavity and is bordered with min-
ute rounded lobes. The stomach has no true
structural folds. It is present in the middle to
posterior one third of the abdomen. There is
no prestomach.

Larvae are present only in the colonies frem
Rottnest Island and Laverton Bay (see Kott,
1957: larger larvae), They are large, 0-9 mm
long with the tail wound threequarters of the
way around the body. Triradiate papillae arc
supported around a flattened frontal plate.
The adhesive cells rise in a cone from the
centre of a depressed area which forms a
fairly primitive papillary sucker or cup. Thc
embryos appear to start their development in
the proximal part of the oviduct and complete
it in the right side of the peribranchial cavity
where they demonstrate a wide range in stages
of development. The most mature embryos
arc present anteriorly.

Remarks: The separate identity of the present
species was first suggested by the diffcrent
larvae present in colonies from Rottnest and
Victoria which had all been assigned to the

species C. baudinensis Kott, 1952. Most of the
previously described specimens of that specics
excepting only those recorded by Millar (1966)
have been re-examincd.

Clavelina baudinensis from Cape Vlamingh,
Rottnest Island and from Laverton Bay have
small larvae (0-5 mm) in which the simple
papillac without accessory suckers are sup-
ported around the anterior end of the body
which is not separated into a frontal plate.
In these larvae the tail completely circles the
body. These colonies can be distinguished
from the prescnt species mainly by their long-
cr, narrow and cylindrical stalk. The anterior
extremity of the zooids project more from the
antcrior surface of the tcst than in O. pseudo-
baudinensis. Zooids of C. baudinensis exam-
ined have a maximum of 12 longitudinal thor-
acic muscles of which only a single band
subdivides across the mid-line, ventral to the
branchial apcrture. In C. baudinensis there
appears to be a more restricted range in the
stage of development of embryos in the peri-
branchial cavity. Although some cggs are
present in the oviduct they do not appear to
start their development there as in the genus
Pycnoclavella. Tn its colony and zooid forin,
C. baudinensis does appear to be closely re-
lated to O. pseudobaudinensis; however, its
larvae and thc degree to which eggs are ap-
parently fertilised in the atrial cavity suggest
that it is a more primitive species.

In O. pseudobaudinensis the obliquc arrange-
ment of the ventral thoracic muscles cffects a
deprcssion of the anterior part of the thorax
and draws it towards the postero-dorsal part
of the thorax. The atrial aperture simultan-
eously becomes terminal as in P. cylindrica,
thus facilitating the liberation of large larvac.
In C. baudinensis larvac are smallcr and morc
easily liberated through the normally oriented
aperture; and the more parallel arrangement of
longitudinal thoracic muscles does not apoear
to affect the relative position of the siphons.
In neither of these species is the whole ventral
surfacc withdrawn toward the postero-dorsal
part of the thorax as is thc case in Podocla-
vella cylindrica where there is a special brood
pouch ensuring the rctention of embryos.
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Podoclavella cylindrica (Quoy and Gaimard)
Polyclmum cylindrica Quoy and Gaimard, 1834, p.
618

Podoclavella cylindrica; Kott, 1972a, p. 5 and syno-
nymy; 1972b, p. 167.

New Records: Western Port (Flinders Jetty,
Balnarring Beach). Ram Head (18 mls south
of Mallacoota Inlet, 6 m).

Distribution: W. Aust.: Rottnest Istand, Fre-
mantle, Albany; S. Aust.: St. Vincent Gulf,
West Island, Wright Island; Vict.: Bass Str'nt
Port Phillip Bay. The greatest recorded dep‘l;h
for the specics is 22 metres (West Island,
Kott, 1972). The species is known from
sheltered caves and under ledges.

Description: The prescnt colonies gencrally
have a firm basal common stalk and zooids
are supportcd in the less firm terminal test
and are independent of one another anteriorly.
The usual blue pigment spots are prcsent an-
teriorly and thoracic musculature extends
obliquely from the ventral border to the pos-
tero-dorsal aspect of the body. Only in speci-
mens from Western Port Bay are the zooids
arranged around a central stalk which is 24
cm long and 2-4 cm in diameter, thickcst
terminally wherc it breaks into branches.
Larvae of the usual form without ampullary
lobes, are present in the brood pouches of this
colony.

Rewmnarks: In P. cylindrica contraction of the
oblique thoracic musculature causes the fore-
shortening of the dorsal length of the thorax by
drawing the postero-dorsal corner ventrally and
anteriorly. The branchial aperture is simultan-
cously withdrawn leaving the atrial aperture
terminal and anal and gonadial openings ad-
jacent to it. The developing embryos are re-
tained however, in a pouch from the dorsal
surface, thus avoiding early liberation which
could otherwise result from contraction of the
thorax.

The relationship of specimens in which
there is a central stalk to those that are sup-
ported upright and parallel to one another on
a basal membrane is not known. Another
specimen of the former type in the collection
of the National Museum of Victoria is 60 ¢cm
long and resembles Distaplia cylindrica from

the Antarctic (see Kott, 1969). The zooids
in both forms are similar in every respect and
the colonies appear to represent the same
species. It is possible that the long axial
stemmed forms are from deeper water.

Atapazoa mirabilis Kott
(Fig. 2)

Atapazoa mirabilis Kott, 1972b, p. 168.
New Records: Western Port (Tankerton jetty)
Distribution: The species has previously been
recorded from S. Aust, (Elliston Bay).
Description: A single colony only is available.
1t is massive and irregular, 14 cm long and
6 cm wide. It is composed of fairly thin layers
of zooid bearing test that coalesce so that the
colony is traversed by spaces. The atrial siphon
from the postero-dorsal corner of the thorax
is characteristically long and posteriorly direc-
ted. Both the branchial and atrial apertures
are bordered by six distinct lobes. There are
thrce rows each of about 12 stigmata in each
row. The horizontal gut-loop consists of a
fairly long oesophagus, rounded stomach and
wide intcstinal loop. There is a single large
ovum attached to the zooid from a region in
the loop of the gut. The position of the brood
pouch is apparently abdominal, rather than
thoracic, and is reminescent of the situation in
the Didemnidae,
Remarks: The species has been recorded pre-
viously only from Elliston Bay in South
Australia. Tt is possible that it is endemic to
the southern coast although the type location,
on the floor of a cave, is only accessible to
collectors equipped with SCUBA.

Sycozoa pedunculata (Quoy and Gaimard)
Ap6lrdte pedunculatum Quoy and Gaimard, 1834, p.
26

Sycozoa penduculata; Kott, 1972¢, p. 234 and syno-
nymy.

New Records: Western Port (Rutherford
Channel); Port Phillip Bay (no location, arti-
ficial reef). South-east Portland.

Distribution: W. Aust.: Cockburn Sound, King
Georges Sound; Tas.: d’Entrecastacux Chan-
nel, Derwent Estuary, Furneaux Group; S.
Aust St. Vincent Gulf; Vict.: Western Port,
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Port Phillip Bay, Lakes Entrance; Qd.; More-
ton Bay.

Discription: The usual large inverted conical
heads on long slender stalks with basal tufts
of roots. There are deep V-shaped furrows
between each double row of zooids and the
branchial apertures from each row of zooids
open into each side wall of these furrows. The
branchial openings are thus protected to some
extent and the furrow provides an immediate
microenvironment outside the openings. The
apex of a rounded ridge between two of these
furrows lies over the common cloacal canal.
There are very largc common cloacal openings
around the outside of the flattened free cnds
of the lobes.

Larvae are present in colonies from South-
east Portland. They have the usual anterior
papillac, an otolith, but no oecllus, and a
short broad tail extending only three quarters
of the ways around the body of the larva.

Sycozoa cerebriformis (Quoy and Gaimard)
Aplidie cerebriforma Quoy and Gaimard, 1834, p.
625

Sycozéa cerebriformis; Kott, 1972a, p. 8 and syno-
nymy.
New Records: Western Port (Crawfish Rock,
Tankerton Jetty). Portland Harbour (5-10 m
on rocks forming jetty).
Distribution: N.-W. Aust.; S. Aust.: St. Vincent
Gulf; Vict.: Balnarring Beach (Western
Port), Port Phillip Bay; N.S.W.: Jervis Bay,
Port Stephens, Port Hacking, Port Jackscn.
South Africa. Tt has been rccorded from
5-40 m.
Description: Specimens are sturdy fan-shaped
colonies with short stalks. The fan or zooid
bearing portion may extend into a thick
undulating lamellae. Common cloacal aper-
tures are present along either side of the flat-
tened free edge of the lamella. The double rows
of zooids converge from this outer edge of the
lamella down toward the top of the stalk.
Remarks: The specimens from deeper water
at Crawfish Rock are larger than the colony
taken in shallower water. It has already been
observed (Kott, 1972a) that the species fav-
ours arcas where there are steady but not
strong unidirectional currents, and no surge

or turbulence. The fan-like colony shape is
apparently adapted to take maximum advan-
tage of this type of environment. This species
appears to be confined to more sheltered
locations than S. pedunculata, very often where
there is some turbidity and a muddy substrate
although in the absence of a larval ocellus
the light conditions are not likely to affect its
settlement.

It has been recorded from a wider circum-
polar range than S. pedunculata but although
it has been taken from north western Australia
it is not recorded from Moreton Bay and it
has not been recorded from Tasmania. Its
latitudinal range is therefore more limited. It
has not been taken from depths greater than
40 mctres. Its distribution suggests that it
may reprcsent a relict species confincd within
embayments in relatively shallow water where
it can best take advantage of shcltered con-
ditions.

Polycitor giganteum (Herdman)

Polyclinum giganteum Herdman, 1899, p. 79,
Polycitor gigantenwm; Kott, 1972a, p. 9 and synonymy.

New Records: Western Port (Crawfish Rock,
Tankerton Jetty). Ram Head (18 mls south
of Mallacoota Inlet, 6 m).

Distribution: A wide circum-Australian dis-
tribution from Rottnest Island (W.A.) and
across the southern coast to Port Jackson (N.
S. W.).

Description: One specimen from Crawfish
Rock is more or less flattened and sessilc,
about 13 cm in diameter but only 5 ¢cm high;
another specimen has the usual rounded gel-
atinous head narrowing to a waist before ex-
panding into a wide sandy base, possibly
embedded in the substrate. The test is char-
acteristically transparent and gelatinous and
the zooids are large, radiating out from the
base of the colony to open by separate
apertures around the head.

Remarks: The specics appears to favour rocky
substrates where a firm adhesion can be
effected, thus satisfying the requirements of
a large, inflexible colony that is fixed by only
a small area of the base. The species is found
equally in embayments and on the open coast.
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Eudistoma pyriforme (Herdman)
(Fig. 3)

Psemmaplidium pyriforme Herdman, 1886, p. 419,
Eudistoma pyriforme; Kott, 1972a, p. 9 and synonymy.
New Records: Western Port (Crawlish Rock).
Ram Head (18 mls. south of Mallacoota Inlet,
6 m).
Distribntion: Palao and Gilbert Islands. Qd.:
The Great Barricr Recf, in the Pacific; S.
Aust.: St. Vincent Gulf. Madagascar.
Description: The colony from Mallacoota Inlet
is flattened and firm with sand absent only
from thc surface layer of test which has
brownish-purple spherical pigment cclls. The
colony from Crawfish Rock is irrcgular and
investing, with a dense sand inclusion through-
out thc test, making it rather hard and ob-
scuring the arrangement of the zooids. Therc
are about 10 fairly wide muscle bands down
cither side of the thorax and an almost con-
tinous layer of circular muscles. The circular
muscles on the siphons are well developed but
do not form definitc sphincters. The ocsopha-
gus is of medium length opening into a large
shicld shaped and smooth stomach halfway
down the abdomen; the duodenal arca is long,
and in a contracted abdomen is bent in an
S-shape. The intestine bends anteriorly after
leaving a spherical postcrior stomach, and
forms a loop opposite the duodenum when the
abdomen is contracted. The rcctum cxtends
anteriorly, to the peribranchial cavity, and is
straight.
Remarks: Although Hastings (1931) rcgarded
the loop in the gut as diagnostic of this
specics it has been observed in other species
where the abdomen is contracted. There are few
rcliable diagnostic characters available in this
genus where colony shape is variable, no
systems arc formed, and where the strong
body musculature results in highly contractile
zooids. Thc development of the musculature,
the length of the oesophagus and the naturc
of the common test, therefore, provide the
only morphological characters to determine
the specics, and it is possiblc that some mis-
identification occasionally occurs. The record-
cd distribution of this species also suggests

that more than a single species is represented.

Pscudodistoma cereum Michaelsen
Pseudodistoma cerenm Michaelsen, 1924, p. 364, Kott,
1972a, p. 12 and synonymy.

New Records: Western Port (Crawfish Rock).
Cape Nelson (near Portland, vertical faccs and
roof of cave, moderate surge, 5 m).
Distribution: The specics is apparently com-
mon intertidally and from depths down to 70
mctres off the South Island of New Zealand.
Other records arc from the castern coast of
Victoria, and off the South Australian coast
and from Dakar.

Description: The colony is very damaged and
its form is not discernible. The test is vcry
soft, jelly-likc and transparent. Both apertures
arc 6-lobed, there are 3 rows each of about
20 stigmata. Stomach folds are not apparcnt
externally, however internally its glandular wall
is interrupted in 4 places to give, the appear-
ance of folds. The zooids are short and the
thorax, abdomcn and posterior abdomcn are
of cqual length.

Remarks: Zooids are characteristic. In view of
the Australian and New Zealand records sug-
gesting a circum-polar distribution in the south-
crn cold temperate region the record from
Dakar (Monniot, 1969) is surprising. Mon-
niot’s spccimens do, however, agree with the
prescnt colonies and with those from New
Zealand. The species is dclicate and is taken
from underncath ledges and in rocky locations
where some protection is available.

Dumus areniferus Brewin
(Figs. 4, 5, 6)

Dumus areniferus Brewin, 1952, p. 453.

New Records: Western Port Bay (Crawfish
Rock).

Distribution: New Zealand: Otago.
Description: The colonics form a thicket of
elongatc branching stalks, club-shaped termin-
ally with the free end obliquely flattened. The
outer test is encrusted with a single layer of
sand particles giving rigidity to the othcrwise
cxtremely delicate test, Each terminal lobe con-
tains only a single zooid. The maximum length
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Oxycorynia pseudobaudinensis
i—contracted zooid, musculature not shown on
abdomen.

Eudistoma pyriforme
72— contracted zooid, musculature not shown on

abdomen.
Atapozoa mirabilis
3—zooid.

Dumus areniferus
4—colony. S5—zooid. 6—larva.

E

Aplidium depressum
7—zooid.

Aplidium lobatum
8—zooid.

Aplidium triggiensis
9—zooid.

Synoicum hypurgon
10—zooid

Sidenioides tamaramae
11—zooid. 12—larva.
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of the stalks is 6:0 cm. Zooids are about 3
cm long, of which the long thread-like poster-
ior abdomen is about two-thirds of thc total
length. Both apertures are 6-lobed and open
directly onto the surface of the terminal flat
surface of the stalks. There are no protective
flaps of test protccting the apertures such as
arc found in Evherdmania australis. There are
about cight very finc thoracic muscles along
each side of the thorax. There are six long
stigmata crossed by parastigmatic vessels in
each of four rows. The abdomen is approxi-
mately the same length as the thorax. The
oesophagus is of modcrate length, the smooth
walled stomach is clongate and there is a
posterior stomach and a duodenal region. A
mid-intestinal  region  occupies, with  the
stomach and ocsophagus, the descending limb
of the gut loop beforc it enters thc rectum in
the pole of the loop. Testis follicles arc pre-
sent in a single row in the posterior abdomen
and therc is a group of ova anterior to the
testis lobes, a little distant from the posterior
end of the abdomen. The gonads occupy only
the postcrior half of the posterior abdomen.

The larvae arc 0-5 mm long and there may
be up to nine in the peribranchial cavity. They
have paired rows of ampullary vesicles dor-
sally along cither side of the cndostyle and
along either side of the postero-ventral aspect
of the larval body. There arc the usual three
papillac antcriorly and these alternate with
median ampulllae. Lateral ampullac are also
present either side of the median ampullae.
Remarks: The specimens conform exactly both
in colony and zooid form with those described
by Brewin from New Zealand. The species
resembles both Euherdmania aunstralis and
Ritterella herdmania, both with a similar col-
ony. Externally it is distinguished from E.
anstralis by the absence of the flap of test
which protects the external aperture in the
latter species (scc Kott, 1957, 1972b), and
from E. herdmania by thc fan shape of the
terminal tip of each lobe. It is possible that
the aberrant colonics mentioned by Kott
(1957) that werc taken with E. australis were
actually specimens of the present species.

Polyclinum marsupiale Kott

Polyclinum marsupiale Kott, 1963, p. 83.

New Records: Western Port (Crawfish Rock).
Distribution: S. Aust.: Victor Harbour; Tas.:
Hunter Island; QIld.: Great Barrier Reef
(Heron Island).

Description: Colonies are mushroom-shaped,
up to 2 inches in diameter across the upper
surface of the head which is supported on a
short stalk; or alternatively the colonies may
be spherical and sessile, fixed by a small
area of thc base. There is a dense outer layer
of sand on the test absent somectimes from
parts of the upper surface. Internally the test
is very soft with only very occasional sand
grains includcd. The internal test is traversed
by canals in which the zooids are contained,
and forms only thin septa between these can-
als, Preserved colonies are therefore often col-
lapsed and flattened.

The zooids, apening around thc upper half

of the colony, are very small. The branchial
aperture is terminal. The antero-dorsal atrial
aperture is on a short siphon with a circular
sphincter muscle and the opening is protected
by a pointed muscular languet from the body
wall anterior to the siphon. There are 14 to
15 rows of 10 to 12 rectangular stigmata with
the usual rounded papillae on thc transverse
vessels. The stomach is smooth externally with
an inner glandular wall.
Remarks: The hcads of living colonies are
apparently distinctively spherical, although in
preserved specimens the soft internal test col-
lapses and they are flattened and sometimes
appear lobed or folded.

Aplidium depressum Sluiter
(Fig. 7)

Aplidium depressum Shuiter, 1909, p. 102, Kott, 1963,
p. 95 and synonymy.

New Records: Western Port (Crawfish Rock,
Rutherford Channel)

Distribution: Previously recorded only from
Bargara (Qucensland) and from Indonesia
and the Philippines. The species is common in
those locations from which it has been re-
corded. The reason for these isolated records
1s not known.
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Description: Soft, jelly-like, flat investing col-
onies that are minute and circular fixed by a
small area of their base, or more extensive
fixed by the whole extent of the basal surface.
The species commonly invests stalks and
fronds of weed. Only very sparse sand grains
are enclosed in the semitransparcnt brownish
common test through which the zooids are
clearly evident. In the smaller colonics the
zooids are arranged in two or three circular
systems of about six zooids, but in the larger
colonies these expand into double row systems.
The zooids are minute with an inconspicuous
sessilc atrial aperture halfway down the dorsal
surface of the thorax. There is a single short,
pointed atrial languet from the upper border
of the aperture. Therc are five rows of about
eight stigmata. The thorax and abdomen are
of equal length and together rcpresent half
the length of the zooid. The stomach has 11
distinct folds.
Remarks: The small number of rows of stig-
mata, with the number of stomach folds, the
form of the colony and the nature of the test
distinguish the species.

Apldium lobatum Savigny
(Fig. 8)

Aplidium lobatum Savigny, 1816, p. 182. Xott, 1963,
p. 97 and synonymy.

Non Psammaplidium lobatum; Herdman, 1899, p. 85
(<Aplidium solidum Herdman, 1899; Millar 1963;
>A. arboratum Kott, 1963),

New Records: Western Port (Crawfish Rock).

Distribution: Florida, West Indies, the Mediter-

ranean, Red Sea, Indonesia, Queensland and

the Great Barrier Reef and New South Wales.

The present record extends the southern rangc

of this species from the east coast of Australia.

Description: The colonies are irregular and

investing. The common test is firm and hard

with sand throughout. Zooids arc minute with
the thorax, abdomen and posterior abdomen
all of equal length. The sessile atrial apcrture
has a deeply divided trifid languet from the

anterior border of the opening. There are 8

fine longitudinal muscle bands along each side

of the thorax extending onto the abdomen and
posterior abdomen. There are six rows each of

about six stigmata. The four stomach folds
are only apparent internally.

Remarks: The species appears to be adapted
for a rigorous environment, and is found in-
vesting the undersurface of rocks and in the
present case, in algal holdfasts. The firm test
and zooids with few stomach folds, are similar
to the condition found in A4. solidum Herdman
in which zooids open on both sides of flat
lamellae.

Aplidium triggiensis Kott
(Fig. 9)

Aplidium triggiensis Kott, 1963, p. 104.

New Records: Western Port (Crawfish Rock).
Distribution: W. Aust.: Rottnest Island, Triggs
Island and Nornalup; Vict.: Balnarring Beach.
Description: The colonies are very soft and
investing stones, etc. Sometimes they are pro-
duccd basally into projections which extend
into or around the substrate to form a very
firm adhesion. Varying quantities of sand are
present in the colonies. Posterior abdomina
cross one another in the basal test. The zooids
arc minute, the thorax is 1-3 mm long and
generally shorter than the abdomen when con-
tracted; thc posterior abdomen is long and
thin and up to twice the length of the rest of
the body.

There is a sessilc atrial aperture about one
third -of the distance down the dorsal surface
of the thorax, with a short, pointed, undivided
languet from thc upper border of the opening.
There are 9 to 10 rows of about 15 stigmata.
The oesophagus is long and the stomach, pre-
sent about half way down the abdomen, is
broken up into 14 to 15 distinct folds. A single
embryo is present in the peribranchial cavity.
It is 0-6 mm long and anteriorly there is a
multiplicity of adhesive papillac in the median
line around the anterior end of the larva as
previously described for this species (Kott,
1963).

Remarks: This species also appears to be
adapted for very rigorous conditions, both by
the form of the colony and its tendency to
produce extensions to fix it firmly to the sub-
strate. The larval form is quite distinctive and
is large in relation to the size of the zooid.
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Consequently, a maximum of two larvae have
been reported as present in the peribranchial
cavity. In the absence of this distinctive larval
form, these species could be confused with
Aplidium multiplicatum  (Sluiter) which has
been recorded from Queensland, Japan, the
Philippines, Indonesia and from Broome,
North-western Australia (sce Millar, 1963). In
the latter species, however, the posterior ab-
domen is relatively short and the testis lobes
form bunches in the posterior abdomen, rather
than double rows, as in A. triggiensis.

Aplidium pliciferum (Rcdikorzev)
Amaroucium pliciferumt Redikorzev, 1927, p. 390.

Kott, 1972a, p. 13 and synonymy.

New Record: Western Port (Tankerton Jetty).
Distribution: See Kott, 1972a.

Description: The colony is a firm gelatinous
cushion with a flat upper surface. There is
a short stalk from the middle of the under
surface. The margin of the colony 1s rounded.
The test is semi-transparent and there is ncither
encrusting nor included sand. The zooids are
tightly packed in double rows radiating from
common cloacal apertures randomly placcd
on the upper surface. Anteriorly the zooids
are parallel to one another and vertical,
although the posterior abdomina may be more
irregularty orientated in the basal half of the
test. Therc are 12 fine longitudinal thoracic
muscles extcnding separately along the abdo-
men and both sides of the posterior abdomen.
They are ncver gathered into a close band.
The atrial aperture is sometimes produced into
a short siphon and the pointed single bifid lip
extends from the upper border of the aperture.
There are 11—15 rows each of about eight
stigmata. The thorax and abdomen are about
the same length and thc posterior abdomen
is long and threadlike. The stomach has 18
to 20 regular longitudinal folds.

Larvae are present in the peribranchial cav-
ity. They have a double row of ampullary
vesicles from the lateral ridges on either side
of the median papillae which alternate with
median ampullae.

Remarks: Although there is some variation in
the number of rows of stigmata, in the number

of stomach folds and in the shape of the
colony, the firm gelatinous flat-surfaced colony
form varies only in relation to the area by
which it is fixed. The larvac are also character-
istic, The species differs from the closely re-
lated A. flavolineatum which has more thoracic
muscles, more stomach folds, lateral branches
on the larval median ampullae and no larval
ampullary vesicles.

Synoicium hypurgon (Michaclsen)
(Fig. 10)

Macroclinum hypurgon Michaelsen, 1924, p. 401.
Synocium hypurgon; Kott, 1963, p. 86 and synonymy.
New Records: Western Port (Crawfish Rock).
Distribution: W. Aust.: Rottnest Island, Fre-
mantle; Great Barrier Reef: Heron Island.
New Zealand: North Island.
Description: The present specimen consists of
three large clavate to mushroom shaped lobes
joined basally and to varying extends along
their sides to form a large, hemispherical
colony, 5 cm in diameter and sessile basally.
There is sand around the sides of each lobe
but not on the upper surface where the zooids
open. The test is soft and gelatinous and has
no foreign bodies. The zooids are present in
the outer layer of the upper surface. There is
a small, sessile atrial aperture one third of the
distance down the dorsal surface of the thorax
with a large, triangular atrial languet rising
from the body wall anterior to the aperture,
There are eight longitudinal muscle bands on
the thorax. The branchial sac is very long
and narrow with 13 rows of eight small oval
stigmata in each row. The gut loop is short,
about half the length of the thorax. The
oesophagus is especially short and the stomach
small and smooth. There is a duodenal en-
largement and a posterior stomach in the loop
of the gut.
Remarks: Although there is considerable vari-
ation in the form of colonies of this species
and some variation in the amount of sand and
other material which is contained in the com-
mon test, the small zooids, long, marrow
branchial sac and relatively short abdomen,
togethcr with the relative position of the atrial
tongue from the body wall rather than from
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the anterior border of the atrial aperture dis-
tinguish it.

Synoicium sp.?
Record: Western Port (Crawfish Rock).
Description: The specimen is damaged and
torn, although the fragments appear to re-
present a fairly thin investing colony. The
test is semi-transparent and very soft. Zooids
appear to be arranged parallel to one another
and vertical to the upper surface. Zooids are
fairly small and the thorax and posterior ab-
domen are about equal in length, whilc the
abdomen is shorter. There are about 10 long-
itudinal thoracic muscles. The atrial aperture
is sessile and there is a single pointed languet
from the upper margin of the opening. There
ar¢ three rows of about 10 long rectangular
stigmata, each row crossed by parastigmatic
vessels. Dorsal languets are present in the
mid-dorsal line opposite both transverse ves-
sels and parastigmatic vessels. The stomach is
shield-shaped and smooth without any areol-
ations, although it has a glandular appearance.
Remarks: Thc parastigmatic vessels in the
branchial sac are unusual, although they have
previously been described for Synoicium
atopogaster Kott, 1962. The small number of
rows of stigmata in the branchial sac suggests
a relationship with Synoicium bowerbanki,
which has, however, a longer oesophagus and
a distinct atrial siphon. Further, in the present
specimen, the dorsal languets opposite the
parastigmatic vessels as well as the primary
transverse vessels suggests that the rows of
stigmata are in the process of subdividing and
in fact the most posterior row does contain
a few stigmata which are bisected in the region
of the parastigmatic vessel. Synoicium papil-
liferum differs from the present specimen in
the presence of a long siphon, although it has
a short oesophagus, as well as the same
number of longitudinal muscles and about the
same number of stigmata in each row, as
does the present specimen. Tt is most probable,
therefore, that this rcpresents a juvenile of
some species of Svnoicium, rather than a new
species characterised by 3 rows of stigmata
crossed by parastigmatic vessels.

Sidneioides tamaramae Kesteven
(Figs. 11, 12)

Sidneioides tamaramae Kesteven, 1909, p. 277. Kott,
1957, p. 104,

New Records: Western Port (Crawfish Rock).
Distribution: N.S.W.: Tamaramae Bay.
Description: The colonies are soft and pillar-
like lobes. The free end of each lobe is raised
into a rounded marginal ridge surrounding a
terminal depressed surface from the centre of
which there is a protruberant common cloacal
aperture. The branchial aperturcs are made
conspicuous by the absence of sand, around
them. They open onto rounded swellings on
the marginal ridge. The external test is com-
pletely encrusted with sand, absent only from
the region around the apertures. The test is
otherwisc very soft. The abdomen is about
half the size of the long thorax. The atrial lip
is narrow and fleshy but very long with about
10 fine muscles extending along its length, The
longitudinal thoracic muscles extcnd along the
ventral side of the abdomen and the dorsum
of the posterior abdomen causing it to curve
when the muscles are contracted. There are
17 rows of stigmata with 18 stigmata in each
row. There is no sign of papillac on the
transverse vessels. The stomach is oval with
mulberry-like glandular swellings in its wall,
Therc is a duodenal region, a postcrior stomach
and a mid-intestine which expands into the
rectum before it curves into the ascending
limb of the gut loop. The ovary is developed
in the thoracic wall at about mid-thoracic
level and projects into the peribranchial cavity
just to the right of thc mid-linc, the vas
deferens and the distal part of thc rectum. The
anal opening is oppositc the 7th row of stig-
mata.

There are about 18 eggs at varying stages
of development in the ovary. Free eggs are
also present in the peribranchial cavity together
with up to 20 developing embryos. Matnre
embryos are 06 mm long and the tail is
wound completely around the bodv. There is
a double row of vesicles along either side of
the mid-dorsal line and a cluster of vesicles
postero-ventrally on each side of the body.
Paired lateral ampullae alternate with the three
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anterior papillac but therc arc no median
ampullac.

Remarks: This record has extended the range
ol this intcresting species, previously regarded
as endemic to a small region on the coast of
New South Walcs.

Trididemnum cyclops Michaclsen
(Fig. 13)

Trididemnum cyclops Michaelsen, 1921, p. 19. Kott,

1966, p. 286 and synonymy. Eldredge, 1967: 183.
New Records: Western Port (Flinders Jetty,
Eagle Rock).
Diswribution; 'West Indian Ocean. N. Aust.:
Darwin, Great Barrier Reef.
Description: Both the present records represent
extensive colonies, almost completely investing
speceimens of Ascidia sydneyensis. In both
cases the branchial aperture is free, although
in onc spceimen the didemnid hus grown over
the atrial siphon, leaving a small space be-
tween the test of the host through which the
excurrent water could flow.

The surtace of the colony is smooth with
a superficial layer of flat bladder cells and
some spherical purple pigment cells. The spi-
cules are densc bencuth the layer of bladder
cells and in the thoracic region and become
less dense toward the base of the colony where
they are absent altogether, They are from 0-03
—0:05 mm in diameter with up to 12 pointed
rays in optical section. There arc no zooxan-
thellac in the common cloacal system of these
specimens. There is a very shallow thoracic
common  cloacal cavity. The  zooids
have a minute thorax with three rows of
stigmata. There is no endostylar pigment cap
present in these specimens. The retractor
muscle is fairly long. There is no atrial siphon,
although there is a well defined and fairly long
anterior lip from the border of the aperture.
There is a single undivided testis follicle with
81 coils of the vas deferens.
Remarks: The surface bladder eell layer, the
shallow thoracic common cloacal canal, the
absenee of an atrial siphon and the form and
distribution of the spicules are characteristic
of this specics. The extensive colonies are

differcnt to the typical small colonies of tropi-
cal specimens. The absence of zooxanthellae
should be especially noted as these are invari-
ably prescnt in specimens previously described.
It is possible that the zooxanthellae are associ-
ated with a tropical cnvironment and should
not be regarded as a specific character. In
addition, the cndostylar pigment cap has in-
variably been present in previously described
specimens of this species, but it is possible
that its presence is a variable character as in
T. cerebriforme (see below). Howevcer, these
specimens do diverge from the characteristic
facies of this tropical species and it is possible
that there is a cline in its characters that is
cvident at the southern limit of its range.

Trididemnum cercbriforme Hartmeyer
(Fig. 14)

Trididemnum cerebriforme Hartmeyer, 1913, p. 139.
Kott, 1972d, p. 247; 1972¢, p. 47 and synonymy.
non T'rididemuum cebriforme; Kott, 1972b, p. 178.

New Records: Western Port (Crawfish Rock).
Distribution: South and West Africa; Indian
Occan; S.W. Aust.; S. Aust.; Vict.: Phillip
Island; N.S.W.; Qd.; Gulf of Carpentaria. It
therefore has a wide distribution in the south-
ern temperate to subtropical regions and is
absent only from the eastern Pacific and the
Western Atlantic.

Description: The colony is irrcgularly lobed.
Branchial openings are conspicuous and slightly
protruberant, owing to the density of spicules
filling the branchial lobes. There is the usual
posteriorly direeted atrial siphon. There is an
cxtensive posterior abdominal cloacal system
formed by canals traversing a central core of
test. The spicules are less dense than at the
surface. They are large, from 0:04 to 0-07 mm
in diameter with five conical rays in optical
scction. The endostylar pigment cap is absent.
Remarks: With the execption of the endostylar
pigment cap the zooids and colony of this
spceimen are identical with those previously
described. The pigment cap is also absent from
the specimens of T. cyclops from this locality.
Specimens from South Australia (Kott, 1972b)
without a posteriorly directed atrial siphon are
incorrectly assigned to this species.



ASCIDIAN FAUNA OF WESTERN PORT 65

"Didemnum candidum Savigny
(Figs. 15, 16)
Didemnum candidum Savigny, 1816, p. 194, Kott,
1972a, p. 19 and synonymy; 1972b, p. 179.

New Records: Western Port (Crawfish Rock).
Distribution: Cosmopolitan (see Kott, 1972a).
Discription: Flat small pinkish colonies, the
colour being due to the fairly sparse distri-
bution of spicules allowing the zooids to show
through. Spicules are mostly in the surface
and basal test. There is an extensive thoracic
common cloacal system. Zooids are about one
mm long with four rows of stigmata. The
anterior border of the atrial aperture is pro-
duced into an atrial lip, forked terminally.
There is a single testis follicle with 4% coils
of the vas deferens. Spicules range from 0-02
to 0-05 mm in diametcr with conical pointed
to needle-like rays.

Remarks: The present young colonics have the
spicules typical of this species together with
the extensive thoracic common cloacal cavity.
Zooids of more typical colonies are brown.
The production of the anterior border of the
atrial aperture into a lip is another character
not usual for the species.

Didemnum moseleyi (Herdman)
(Fig. 17)

Leptoclinium moseleyi Herdman, 1886, p. 272.
Didemnum moselyeyi, Kott, 1972a, p. 19 and syno-
nymy; 1972b, p. 179; 19724, p. 249.

New Records: Western Port (Crawfish Rock,
Eagle Rock).

Distribution: Pacific and Indo-Malayan region;
circum-Australian.

Description: Common, although not very num-
erous. White investing colonies and small
circular colonies on weed are available. Spi-
cules are dense throughout the test which is
rather brittle. The common cloacal canals
are thoracic and zooids are enveloped in an
independent thoracic sheath where the thorax
crosses the common cloacal cavity. The sur-
face layer of test is very thin indeed. In some
colonies there are primary canals extending to
abdominal level and surrounding discrete
clumps of zooids which are embedded abdom-
inally in the common basal test, although their

thoraces are separate, each in a discrete thor-
acic sheath. The surface layer of test in these
colonies is depressed over the deep primary
cloacal canals giving a cauliflower appearance
to the surface of the colony. Large common
cloacal openings arc distributed randomly over
the surface and some spicule filled papillae
are also present on parts of thc colony. The
spicules are 0-01 to 0-03 mm in diameter
with about seven pointed rays in optical sec-
tion. The common cloacal system in this
species does not appear to develop by proli-
feration of double row systems but by a de-
vclopment of the primary cavity to envelop the
thorax of each zooid as it is addcd to the
system. Zooids are minute and colourless in
formalin. Small spherical lateral organs are
present either side of the thorax opposite the
most posterior row of stigmata. There is a
long retractor muscle. The vas defcrens coils
9% times around thc undivided testis folliclc.

In one specimen large spherical vesicular
cells are present in the surface test surrounding
each branchial opening to form wide inter-
secting circles that interrupt the dense spicules
so that thc surface appears to be pitted rather
than smooth. The spicules, cloacal system and
zooids otherwise conform with D. moseleyi.
Remarks: The vas deferns in these colonies
has more coils than is usual for the species
although a wide range has been reported. The
distribution and form of the rather constant
spicules and the size and position of the
lateral organs have been used to determine
this species and to distinguish it from Didem-
num candidum (see Kott, 1972a) which has
a similar cloacal system and a similarly wide
range recorded for the spirals of the vas def-
erens.

Didemnum patulum (Herdman)
(Fig. 18)

Leptoclinum patulum Herdman, 1899, p. 92,
Didemnum patulum Kott, 1972a, p. 18.
New Records: Western Port (Crawfish Rock,
on Ecklonia holdfasts and investing other as-
cidians; Eagle Rock).
Distribution: N.S.W.: Port Jackson; S. Aust.:
St. Vincent Gulf.
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Description: Colonics form large sheets. The
surface is smooth. Smaller colonies may be an
even, grcyish colour, but larger colonies always
have grey-blue to black mottled markings.
There is a surface laycr of bladder cells and
bencath these numerous stellate pigment cells
are distributed amongst the spicules to form
thc mottled markings that characterise the
species. Spicules gradually become less dense
toward thc base of the colony. The pigment
cells are especially concentrated in the test
overlying the cloacal canal; occasionally they
'may cxtend into the test beneath the surface
layer and beneath the common cloacal cavitics
and when this occurs the colony is almost
black in colour. The spicules are stellate, with
pointed or rounded rays. The majority of
spicules are 0:03 - 0-04 mm in diameter with
about seven rays in cross section. There are,
however, Tess common spicules of similar form
but larger diameter, up to 0-05 mm. There
are also smallcr spicules with up to 12 sharply
pointed rays in cross-section similar to those
found in Didemnum candidum.

The zooids are cmbedded in the rather solid
common test and open on both sides of
cloacal canals. Primary cloacal canals some-
times extend thc wholc Iength of the zooid
and may extend slightly posterior abdominally.
The secondary cloacal canals remain at the
level of the thoraces. The surface test is thick
and there is a long branchial opening. The
upper border of the atrial opening is some-
times produced into a lip. There are four rows
of about eight stigmata. The basal Tayer of test
in which the abdomina of the zooids are
embedded is rather thick and gclatinous.
Remarks: This species is the most common
ascidian in the particularly rich ascidian fauna
at Crawfish Rock. The characteristic marking
caused by greyish-black stellate pigment cells
overlying the common cloacal canals and the
thick layer of basal test distinguish the species
from Didemnum candidum in which there is
the same variety in form of the spicules. The
common cloacal system is also distinctive in
that the thoraces of zooids are not complctely
enveloped bv the cloacal cavity as in D. can-
didum and D. moseleyi but remain embedded

in common test opening into the cloacal canals
from their dorsal surface. Although the species
has been recorded from Port Jackson and from
St. Vincent Gulf it is never present in the same
high density as at Crawfish Rock and it has
never been reported from Port Phillip Bay.

Didemnum turritum Michaelsen
(Figs. 19, 20)

Didemnum turritum Michaelsen, 1930, p. 521. Kott,

1962, p. 319.
New Records: Western Port (Crawfish Rock;
Eaglc Rock).
Distribution: S. W. Aust.; S. Aust.: St. Vincent
Gulf.
Description: Pinkish investing colonies. Large
cloacal apertures are scattered over the surface.
The branchial apertures are also conspicuous
owing to the density of spicules in the test
covering the branchial lobes. A single lobe
of the branchial aperture sometimes developes
a hollow pointed papilla from its base. Small
rounded pigment cells line the common cloa-
cal cavities. The surfacc of the test may bc

epressed over the deep primary common
cloacal canals to form furrows on the surface.
Clumps of zooids are surrounded by these
deep primary canals which sometimes extend
posterior to the abdomina of zooids. The
secondary cloacal cavities are thoracic. The
spicules are regularly stellate with about seven
conical rays in section and are 0-3 to 0-4
mm in diameter. The thorax of each zooid
is about 1-0 mm long with large oval lateral
organs which occupy a pronounced pit in the
thoracic wall along most of its length. The
branchial siphon has a well defined circular
sphincter muscle but is not very long although
the surface layer of test is thicker than that
of either D. candidum or D. moseleyi. The
atrial aperture is extensive exposing most of
the dorsal part of the branchial sac and some-
times its anterior border is produced into a
pronounced forked lip. The thoracic retractor
muscle was not detected.

There arc four rows of about eight stigmata.
The gonads were not distinguishable.
Remarks: The species is readily recognized by
the hollow pointed papillac associated with
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Trididemnum cyclops Didemnum augusti
13—spicules. 21—thorax. 22—spicules.
Tridemnum cerebriforme Didemnum roberti
14—spicules. 23—spicules.

Didemnum candidum Didemnum spongioides
15—=zooid, 16—spicules. 24—spicules. 25—larva.
Didemnum moseleyi Lissoclinum fragile
17—spicules. 26—spicules.

Didemnum patulum Diplosonia translucidum
18—spicules. 27—zooid. 28-—diagrammatic cross section through
Didermnnum turritum colony.

19—thorax. 20-—spicules. Polysyncraton victoriensis

29-—spicules.
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one of the branchial lobes of each apcrture
in certain limited areas. These papillae super-
ficially resemble those sometimes occuring in
D. moseleyi although in the latter species
they are not hollow and are not specifically
associatcd with the apertures. The thicker
surface test, the relatively large zooid and the
large oval lateral organs also distinguish the
specics.

The hollow papillae protecting the branchial
apertures are reminiscent of those in D. nek-
ozita Tokioka, 1967, from the Palau Islands
and the Philippines. The latter species, how-
ever, has distinctive spicules and a thoracic
cloacal system.

Didemnum augusti Michaelsen
(Figs. 21, 22)

Didemnum augusti Michaelsen 1920, p. 39. Kott,
1962, p. 323; 1972d, p. 247.
?Didemnum partitum Tokioka, 1953, p. 191.

New Records: Western Port (Crawfish Rock).
Ram Head (18 miles south of Mallacoota
Inlet).

Distribution: SW. Aust.; S. Aust.: Reevesby
Island; Vict.: Balnarring Beach; West Indian
Ocean.

Description: Very extensive, thin, investing
colonies with dense white spicules, lcss dense
only in the basal test. The spicules are stellate
from 0:03 to 0-05 mm with 5 to 7 conical
pointed rays in optical cross section. The
surface of the test is furrowed and has a
cauliflower-like appearance where the surface
test is depressed over the deep primary can-
als. The primary canals extend the whole length
of the zooids between pillars of common test
in which the abdomina are embedded. Only
the dorsal aspect of the thorax is exposed to
the common cloacal canals. Some secondary
canals are present but the thorax is never
enclosed in its own discrete sheath of test. The
test along either side of the atrial opening is
thickened but there is no lateral organ., The
thorax is small, 0-6 mm, with four rows of
stigmata, There is a retractor muscle always
present.

Remarks: The species is distinguished from
D. turritum and D. moseleyi, which often have

the same surface furrows and deep primary
canals, by the solid pillars of test in which
the zooids are embedded, by the very small
thorax, the absence of a distinct lateral organ
and by the large spicules with few conical rays.

Didemnum reberti Michaelsen
(Fig. 23)

Didemnin roberti Michaelsen, 1930, p. 516.
Didemniamn ternatanum; Kott, 1972b, p. 179.
New Records: Western Port (Crawfish Rock;
Eagle Rock).
Distribution: W. Aust.: Shark Bay; S. Aust.:
Elliston Bay.
Description: Investing colonies with a smooth
surface and dense spicules in the surface and
basal layers of test. The common cloacal aper-
tures have their borders stiffened with spicules
and are very conspicuous. Some colonies are
flattened but in some, rounded lobes are
developed by a thickening of the basal test
to form a central core of test. There are ex-
tensive posterior-abdominal cloacal spaces and
the zooids are suspended in clumps between
the surface and basal layers of test, anchored
basally by a short single strand of test, and
at the surface by the branchial lobes of re-
spective zooids. Secondary common cloacal
cavities surround the thoraces of the zooid,
cach surrounded by a discrete layer of test
and with a large lateral organ occupying most
of each side of the thorax (as in D. turritum).
The spicules are not so thick in the tcst
surrounding the zooids. The surface test is
fairly thick, again resembling D. rurritum.
Spicules are almost spherical, 0-02 to 0-04
mm in diameter with rounded rays. The zooids
are small. The testis follicle is undivided and
has 7% coils of the vas deferens around it.
Remarks: The present colonies diverge from
Michaelsen’s (1930) specimens only in the
presence of spicules throughout basal or axial
test. In the Shark Bay material the basal
layer of spicules was confined to a layer
beneath the posterior abdominal canals to
form a sort of endoskeleton.

Colonies from Flliston Bay (Kott, 1972b)
which are identical with the present colonies
from Western Port, were erroneously assigned
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to thc species Didemnum ternatanum Gotts-
chaldt. Although the three-dimensional com-
mon cloaca and the size and form of thc
spicules are similar to those of D. ternatanum,
the present species is distinguished from it
by its external, oval lateral organ, by the more
densely distributed spicules; by the multiplicity
of common cloacal apertures and extensive
colony; and by its firmer consistency. D. rob-
erti is distinguished from D. bistratum Michael-
sen, 1920 from West Africa by the form of
its spicules (those of the latter species are
spherical and hollow) and by its external
lateral organ. D. spongioides also has a simil-
arly labyrinthine common cloaca, but its spi-
cules are stellate, with fewer, conical rays, and
fewer coils of the vas deferens.

Didemnum roberti has previously bcen
described as ycllow, or yellowish—no inform-
ation is available on the in vivoe colour of
the present colonies.

Didemnum spongioides Sluiter
(Figs. 24, 25)
Didemnum spongioides Sluiter, 1909, p. 67. Kott,

1962, p. 318; Eldredge, 1967, p. 193.

New Records: Western Port (Crawfish Rock).
Distribution: Caroline Is.; Indonesia; W. Aust.:
Rottnest Island; Tas.: Oyster Bay. The records
suggest a circum-Australian distribution.
Description: Colonies are rounded to conical
with a terminal common cloacal cavity. The
test is firm. Spicules are present in a layer
beneath a surface layer of bladder cells at the
level of the branchial siphons. They are less
dense bencath this layer and are entirely
absent from the test core that occupies the
centre of the colony. The surface of the test
is covered with minute spicule-filled pointed
papillae that project through the bladder ccll
layer and, when magnified, give to the surface
a spotted appearance.

The spicules are stellate with about seven
conical rays in cross section, and range from
0-02 to 0-06 mm in diameter. An extensive
common cloacal cavity separates the outer
spicule and zooid bearing layer of test from
the inner spicule free test core in which
embryos develop. Cloacal canals extend into

the zooid bearing laycr but thcse do not
separate clumps of zooids from one another.
The opcnings of the common cloacal canals
into the posterior abdominal chamber are
shown by Sluiter (1909, Plate 6, fig. 9) and
th¢ ridges and trabeculae he describes are
formed by the roof of the cloacal chamber
cnclosing abdomina of zooids projecting into
the chamber, between the openings of the
canals. These ridges and trabecula are not
the imprint of the substrate on the base of
the colony as Eldredge (1967) has suggestcd.
Zooids are small. The thorax, when contracted
is only 0-5 mm long. There is a wide atrial
opening and a small rounded lateral organ
opposite the 4th row of stigmata. The vas
deferens coils 63 times around the undivided
testis follicle.

Embryos are packed in the central test core

at the base of the common cloacal chamber,
into which they move through the occasional
strands of test that connect the surface layer
to the central core. They are 0-9 mm long
when mature, have an ocellus and an otolith,
and four pairs of lateral ampullae. The tail
winds once around the embryo.
Remarks: The species is related to D. lambitum
in the form of cloacal system and the spicules
and is distinguished from that species by the
presence of a bladder cell layer and by the
larva in which the ampullag are not sub-
divided.

D. spongioides; Eldredge, 1967, differs from
the present specimens in the presence of pig-
ment cells, the even investing form of the
colony and in the condition of thc cloacal
system with well devcloped thoracic sccondary
canals and primary canals extending postero-
abdominally but not forming a continuous
space separating surface from central or basal
test. The thickness of the surface layer of
test, the arrangement of cloacal canals, the
spicule form, size and arrangement, and the
presence of pigment cells of Eldredge’s speci-
mens are identical with those of D. turritum
from which they differ only by the absence
of hollow pointed papillac on the surface.

The colony is typically “sponge-like” in
external appearance, rounded and sessile.
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Didemnum lambitum (Sluiter)

Didemnoides lambitum Sluiter, 1900, p. 18.
Didemnum lambitum; Kott, 1962, p. 317 and syno-
nymy; 1971, p. 19; 1972a, p. 18.
New Record: Port Phillip Bay (Hobson’s Bay).
Distribution: N. Z.: Chatham Island, North
Island, South Island, Stewart Island; Tas.; S.
Aust.: St. Vincent Gulf.
Description: The colonies are more or less
fan shaped, made up of vertical lamellae or
columns. These may fuse for the greater part
of their length, or only basally or terminally.
The frec outer edge of the fan is more or less
flattened. Common cloacal apertures are large
and rounded and are occasionally but not
always found on the free ends of the lobcs.
The test is firm and gelatinous, without sand.
There is a central gelatinous core of test
surrounded by specially extensive common
cloacal spaces. The zooids are small and num-
erous, closely packed in the outer layer of test.
There are 83 coils of the vas deferens around
a single undivided testis follicle.
Remarks: This species appears to be limited
to the more tempcrate waters of Australia
and New Zealand extending north only to
N .S. W. on the east coast of Australia. The
spicules are usually present in the surface test
at the level of the zooids but are often absent
in the remainder of the tcst. In one of the
present colonies spicules are absent entirely.
The relationship of the present species to D.
spongioides is close. Both have a firm gel-
atinous test and a similar common cloacal
system. In both the spicules are usually absent
from the central tcst core and form a layer
only at the level of the branchial siphons. In
both they are stellate with about seven conical
pointed rays. The species appear to be distin-
guished only by the absence of a superficial
bladder cell layer in D. lambitum and by the
larvae which, in thc latter species, has sub-
divided lateral ampullae. Generally the col-
onics of D. lambitum are higher than those
of D. spongioides. D. spongioides has been
recorded from the tropics but D. lambitum
has not. Tt is possible that both species repre-
sent different stages in development of a single
species, however, additional specimens, to-

gether with larvae will be needed to resolve the
question,

Didemnum skeati (Sollas)

Hypurgon skeati Sollas, 1903, p. 729.

Didemnum psammatodes var, skeati; Michzaelsen, 1920,
pp. 22, 27 and synonymy. Hastings, 1931, p. 95,
Kott, 1962, p. 326.

New Records: Western Port (Crawfish Rock;
Eagle Rock).

Distribution: Malaysia; Indian Ocean; Vict.:
Flinders; Qd.: Moreton Bay, Sarina, Low Isles;
Torres Strait; Possession Island. The species
has not been recorded from Western Australia
but in view of its Indian Ocean occurrence
could be expected to occur there.

Description: A large number of extensive
sheets, blackish in colour owing to embedded
balls of mud throughout the test. Small groups
of spicules, as previously described, are pre-
sent over each branchial aperture. The cloacal
canals are thoracic. Zooids are very small.
Reinarks: The specimens conform completely
with previous descriptions. In view of the
constant nature of this form and its consistent
differcnces from D. psammatodes, it has been
clevated to specific rank.

Lissoclinum fragile (Van Name)
(Fig. 26)
Diplosomoides fragile Van Name, 1902, p. 570.
Lissoclinum fragile; Eldredge, 1967, p. 245 and syno-

nymy.

? Diplosoma (sic) caulleryi Ritter and Forsyth, 1917,
p. 489.

? Lissoclinum caulleyri; Van Name, 1945, p. 114.

? Lissoclinum marpunt Millar, 1953, p. 301.

? Lissoclinum bilobatym Millar, 1955, p, 180,

? Lissoclinum japonicum Tokioka, 1958, p. 73.

? Lissoclinum notti Brewin, 1958, p. 457.

New Records: Western Port (Eagle Rock)

Distribution: West Indies; ? East Africa; ?
South Africa; ? Japan; Pacific; ? California;
? New Zealand. Except for Lissoclinum fragile
Van Name and Lissoclinum caulleryi Ritter
and Forsyth, the suggested synonyms are known
only from single records., The present speci-
men is the only record from Australia. The
lack of records may be explained by the brittle
nature of the very thin investing colony which
is removed from the substrate only with the
greatest difficulty. The species is probably
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circum-tropical and extends into temperate
regions of both the northern and southern
hemispheres.

Description: The colony is thin and extensive,
investing a very large specimen of Ascidia
sydneysis. There are pinkish brown pigment
cells in the surface test. Spicules are very
dense throughout, and the colony is very
brittle. Spicules do not line the branchial lobes
and are absent from a circular area in the
region of the branchial aperture through which
the interior of the colony is visible. They are
small, 0-02 to 0-03 mm in diameter, burr-like
with many flat ended rays. The cloacal cavity
is mainly thoracic, primary canals somctimes
extend to the abdominal level but never pos-
tcrior to the zooids. The abdominal portion
of the zooids is embcdded in the basal test
which is very solid and hard owing to the
density of spicules. The thoraces cross the
cloacal cavity in independent test sheaths that
are interrupted over the dorsal surface and
most of each side of the thoraces they en-
velope. A very large “flap like’ lateral organ
is present supportcd on the edgc of the tcst
sheath near the ventral border of the zooid
and overlapping the branchial sac opposite the
interval between the third and fourth rows of
stigmata. There are four rows of stigmata with
eight stigmata in each row. There are two
testis follicles with a straight vas deferens,
hooked proximally around bctween the two
testis follicles.

Remarks: The synonymy suggested above was
first indicated by Kott (1962). The specimens
all have a deeply indented atrial aperture, a
similar two dimensional cloacal system, and
similar spicules within the same size range
although there is some variation in their den-
sity and arrangement. The lateral organ is
usually present and is flap-like and opposite
the third to fourth rows of stigmata in all cases
except in L. fragile; Tokioka, where it appcars
to be elliptical, not supported on the edge of
the test sheath and opposite the second row
of stigmata. In L. fragile; Eldredge, it is des-
cribed as a “small flap-like” organ and in
L. marpum Millar it is also small. In L. fragile
Van Name it is not always present and has

not been described at all for L. notti Brewin.

Its presence and degree of development is,
therefore, apparently variable and its use as
a distinguishing character would not in any
case resolve the taxonomy of the forms in-
dicated above on any rational geographic
ground.

Larvae have been described for L. notti
Brewin and L. fragile; Eldredge. They are
identical in size and form although some of
Eldredge’s specimcns had a layer of small
opaque particles surrounding the larval body
similar to the particles described for L. os-
trearium,; Kott (1962).

The present species differs from L. ostrear-
ium Michaelsen and L. molle Herdman in the
absence of a three dimensional cloacal systen:.

Lissoclinum ostrearium Michaelsen

Lissoclinum ostrearium Michaelsen, 1930, p. 526.

Kott, 1962, p. 308 and synonymy.

New Records: Western Port (Crawfish Rock;
Flinders Jetty).

Distribution: W. Aust.: Rottnest Island; S.
Aust.: St. Vincent Gulf; Qd.: Great Barrier
Reef.

Description: The colonies are very thin invest-
ing and rather delicate. There are some black
pigment particles in some parts of the colony.
There is a thin layer of surface test. The basal
test is thickcr, sometimes enclosing abdomina
but more often clumps of zooids are anchorcd
to the basal test by a single narrow strand of
test. The common test then subdivides to
enclose each zooid in an independent test
sheath for almost its whole extent and anchor-
ing it anteriorly to the surface test. Each in-
dividual test sheath is interrupted dorsally to
expose a large part of the dorsal surface and
sides of the branchial sac to the extensive
common cloacal cavity. The spicules are dis-
tributed in varying density in different parts
of the colony and are often almost entirely
absent. They are less dense in the surface
layer than in the remainder of the test. The
spicules are 0-025 to 0-03 mm in diameter
and are characteristic, with a large number
of flat-ended rays. There is a small, flap-like
lateral organ opposite the interval between
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the third and Tourth rows of stigmatia, No
cmbryos are present in these Victorian colonies.
Remarks: "The atrial aperture and the Taterul
organ are similar o those ol L. fragile. T'hey
are distinguished  only by the colony which
demonstrates o maximum development ol the
cloacal system as in other specics ol Lissoc-
lirenr andd Diplosonia,

Fildredpe (1967) drew attention to the fuct
that the dilference in the shape ol the stigmata
is probably not a valid chiaracter to distinguish
L. fragile aud L. ostrearinm. U is possible
thart the shape ol the stigmata is allected by
the extent to which colonics with dense spi-
cules retain their original shape  when pre-
served in Tormalin so that the branchial sac
is naintained inoan extended condition by the
ripid lest.

Diplosoma (ranstucidum (Hartmeyer)
(Vips. 27, 28)

Leproclinam transtneidum Hartmeyer, 1909, p, 1490
Diplosoma wanstucidunr, Kot 1962, p. 306 and
synonyuy,

New Records: Western Port (Haple Rock).
Distribution: W. Anst.: Oyster larbour, Al-
hany; No W, Aust; Indouesii.

Description: 'Fhe colony is long, nurvow and
irregnlar investing a worm tube, 1t has a
transpirent test that s Tairly soft hut tongh
and not jelly-like. "The Dasal test s extended
upwards moa lamella along the mid-longitud-
inal axis ol (he colony. Strands ol test Trom
both sides ol this lamella support clumps of
zooids. The conmuon test then subdivides 1o
form (est sheaths snpporting the thorax of
cacl zooid independently at the smlace. "The
zovids are Tairly large with the thorax aboni 2
mm long. There are Tonr rows ol about 10
stipmata, A Lrge part of the branchial sac
is exposed through the wide atvial opening.
There is o long rectuni, Ocsophapeal hucls
are present, but gonids were not distingmished.
Remuarks: The species s distingnished Grom 1),
rovaeri by s livmer test and, although the
cloaeal svstem is typical ol the genns wilh
lonp, test strads anchoring, the zooids basally,
the secondary cloacal spaces are not so well

KOr

developed  and  zooids tend 1o remain in
clumps. This also gives the colony a firmer
consistency.,

Diplosoma raynert MucDonuld

Diplosoma rayneri MacBDonald, 1859, p. 373,
Leptoctinu (Leptoclinanr) rayneri; Kolt, 1966, p.
"

Diplosoma listeranune; Rowe, 1966, p. 458 and syno-
nymy.

Diploxoma macdonaldi; Vldredge, 1967, p. 231,
New Records: Western Port (Crawlish Rock).
Distribution: Cosmopolitan (see Rowe, 1966).
Deseription: “V'ypical delicate colonies. Veg-
ctative reproduction in progress. No mature
ponids observed,

Polysyncvaton ovbiculnm Kott

Polvavaceaton: orbiculuny Kott, 1962, p. 301, Kott,

18720, p. 21,

New Records: Western Port (Crawlish Rock).
Distribution: W. Aust.: Rotinest  Island; S,
Anst.: St. Vineent Gnll.

Description: 'Vhe colonies are small and in-
vesting with the usual eirele ol large vesienlar
cells around each bramchial aperture. There is
a single layer ol spicules in the surlace test,
intereupted by these large vesicular cells. 'The
zooids, with the red brown pigment i them,
give 1o the colony a pinkish brown colour.
Sometimes the vesicular cells are so large
that they are almost confluent. Because these
cells are transparent and interrupt the distri-
bution of spicules the surface ol the test
appears to be pitted, or, when they are almost
confluent, it appears o be depressed into a
marrow trough or furrow around each opening
so that the apertnres are at the apices of
apparent monnds over cach zooid. The spicules
are 002 to 003 mm in diameter and are
regularly stellate with about eight conical rays
in optical scetion,

The cloacal canal is shallow and thoracic,
the zooids small and completely embedded.
Gonads were not deteeted.

Remarks: The form ol the colony and arrange-
ment ol spienles has been used to determine
this specices.
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Polsyncraton victoriensis n. sp.
(Fig. 29)

Type location: Westcrn Port (Crawfish Rock,
8 m, on Ecklonia holdfasts) Holotype, Nat-
ional Muscum of Victoria No. H. 171.
Description: The colony forms a thin invest-
ment over weed. It is a rather dirty whitish
colour in formalin. There is a layer of bladder
cells superficially over the top of cach zooid.
Between the zooids, however, spicules invade
the superficial layer of test which stands out
as spicule filled ridges between the zooids and
gives an irregular and rather angular appear-
ance 1o the colony. Zooids thus appear to
open into the base of furrows on the surface.
There is a very shallow common cloacal
cavity. Spicules arc stellate, 0-03 to 0-06 mm
in diameter with only five conical rays in
scction. They are arranged evenly throughout
the test. Zooids arc small. There are four rows
cach of six stigmata in the branchial sac. There
are 4% coils of the vas deferens around three
to four testis follicles.

Remarks: The arrangement of spicules is the
samc as that described by Hastings, 1931 for
P. magnetae. Hastings species, howcver, has
smaller spicules, fewer turns of the vas defer-
ens, more testis follicles and more stigmata.

Phallusia depressiuscula (Heller)

Ascidia depressiuscula Heller, 1878, p. 5.
Phatlusia;  depressiuscula; Kott, 1972a, p. 23 and
synonymy.
New Records: Western Port (Flinders Jetty;
Tankerton Jetty); Port Phillip Bay (Hobson’s
Bay; artificial recef). Portland Harbour 6-12
metres, on rocks forming jetty.
Distribution: Ccylon; Indonesia; Arafura Sca,
Philippines; circum-Australia.
Description: The present specimens fall within
the range previously indicated for this specics.
Largc specimens from Portland Harbour arc
black; while the smaller specimens and speci-
from Flinders jetty, up to 20 cm in length and
fixed by the whole of the left side, arc brown-
ish and translucent. Onc of these large speci-
mens is completely invested with Lissoclinum
fragile.

Ascidia sydneyensis Stimpson
(Fig. 30)

Ascidia sydneyensis Stimpson, 1855 (? part), p. 387.
Kott, 19724, p. 24 and synonymy; 1972, p. 182;
1972¢, p. 237; 1972e, p. 49.

New Records: Western Port (Tankerton Jetty,
Flinders Jetty, Crawfish Rock, Eagle Rock);
Port Phillip Bay (Williamstown, Hobson’s
Bay; artificial reef).
Distribution: West Indics; South and east
Africa; Indian Ocean; Indonecsia; circum-Aus-
tralian. The species is apparently circum-polar
in tropical and temperate waters of the south-
ern hemisphere although it extends north of
the tropics only to Japan.
Description: Large specimens at least 10 cm
long and up to 20 em are available from all
stations, fixed by thc whole of the left side.
The apertures are on the usual short cylindri-
cal siphons, the branchial aperturc is always
turned to the left toward the substrate. The
atrial aperture from half way down the body
is turned to the right or directed anteriorly
along the dorsal surface. Sometimes the whole
antero-dorsal part of the body is turned over
to the left. The test of these large specimens
is firm and gelatinous and slightly Icathery
superficially except along the left side where
it is fixed to the substrate and there it is very
thin, Two of the four large speeimens from
Flinders jetty arc completely covered by in-
vesting didemnids. On onc specimen there is
a colony of Didemmum posteriorly and a col-
ony of Tridemnum cyclops anteriorly, which
lcaves only the branchial aperture free. Thesc
colonics overlap onc another across the upper
surface in a line with the atrial aperture which
is also left free. On the other specimen the
upper surface is completely invested with a
colony of Tridemnnum cyclops. There the
branchial aperture is free but the atrial aperture
is covercd and the cxcurrent stream from the
Ascidia is apparently dirccted along a groove
in its test to the left of the line between the
atrial and branchial siphons and underneath
the encrusting didemnid. The gut, in all these
specimens, is filled with mud and the branchial
sac is occluded by the distended gut.
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Ascidia gemmata Sluiter

Ascidia gemmata Sluiter, 1895, p. 177. Kott, 1972a,
p. 26 and synonymy.
Ascidia thompsoni; Kott, 1975, p. 10.

New Records: Port Phillip Bay (Mornington
Pier).

Distribution:  Pacific; Malaysia; Indonesia;
Arafura Sea; circum-Australia. The species
thus appears to have a wide range in the Indo-
Pacific area.

Description: Two specimens are available,
about 20 cm long. The branchial aperture is
terminal on a short siphon. The atrial aperture
is sessile, two-thirds of the way along the
dorsal surface. There is a long furrow extend-
ing along the right side of the body and the
atrial aperture is directed into that furrow.
The animal is fixed by the whole of the left
side. The test is firm, gelatinous and smooth
on the surface.

Internally the siphons are more conspicuous.
There are 60 branchial tentacles, the dorsal
tubercle fills the peritubercular area. The pre-
branchial region is minutely papillated. The
dorsal lamina has the usual strong ribs on
both sides, each rib terminating in a minute
pointed tongue to form a marginal fringe. The
dorsal gland and ganglion are one third of the
distance down the body. There are intermediate
papillae in some parts of the branchial sac
in addition to the papillae at the junction of
the transverse and parastigmatic vessels. The
oesophageal opening is just posterior to the
base of the atrial opening and branchial sac
extends posteriorly to it.

Remarks: The species has not yet been record-
ed from Western Port Bay but will, very
likely, be found to occur there.

Botrylloides leachi (Savigny)

Botryllus leachii Savigny, 1810, p. 7.
Botrylloides leachi; Kott, 1972a, p. 29 and synonymy;
1972b, p. 185; 1972d, p. 253.

New Records: Western Port (Crawfish Rock);
Portland Harbour (6 metres, on rocks from-
ing jetty).

Distribution: The species is recorded from the
north Atlantic the Mediterranean and Red
Sea, South Africa, and Indo-Australia to New
Zealand. The species does not extend into the

south Atlantic. In view of its south African
occurtence could be expected to occur more
widely in the Indian Ocean than its present
records suggest.

Description: As previously described.

Botrylloides nigrum Herdman

Bortrylloides nigrum Herdman, 1886, p. 30. Kott,
1972¢, p. 238 and synonymy; 1972d, p. 252,

New Records: Western Port (Crawfish Rock;
Eagle Rock). Port Phillip Bay (artificial reef;
Mordialloc). Cape Nelson (near Portland; 3
metres).
Distriburion: West Indies; Red Sea; Ceylon
(?); South and East Africa; S. W. Aust;
Vict.,; N. S. W.; Qid. The species is not as
commonly recorded as other Botryllioides spp.
Remarks: The double row systems, widely
spaced in irregular lamellae are distinctive and
it seems unlikely that the species could be
misidentified. Distribution is not circum-polar,
as it has not been recorded from the West
African coast, nor from the Pacific Ocean.

It may be that there are two species repre-
sented, one from the Atlantic and one from
Indo-Australian waters.

Symplegma viride Herdman

Svmplegma viride Herdman. 1886, p. 144, Michaelsen.
1918. p. 101 and synonvmy. Kott, 1952, p. 252 and
further synonymy: 1964, p. 129.

New Records: Western Port (Crawfish Rock,
growing on basal surface of fronds of Didem-
nurn patulum, encrusting a lump of tar).
Distriburion: West Indies, Red-Sea. West In-
dian Ocean. Ceylon. Malaysia. the Philipines
and circum-Australian from Shark Bay (W.
Aust.) and south across the southern coast
to Thursday Island (off N. E. Australia).
Remarks: Colonies of this species appear to
compete with didemnids for available space
and occasionally overgrow the borders of a
didemnid colony.

Amphicarpa diptycha (Hartmeyver)

(Figs. 31-34)

Distomus diptychos Hartmever, 1919, p. 87.
Ampicarpa dipiycha: 1972, p. 50 and further syno-
Stolpniva australis. Michhélssn, 1933, p. 202. Kot

1972a, p. 28 and further synonymy: 1972b, p. 183;
1972 p. W2,



ASCIDIAN FAUNA OF WESTERN PORT 75

New Records: Western Port (Crawfish Rock).
SSW. of Cape Grant (220 to 275 metres, on
a large stone); South-cast of Portland (166
to 220 metres).

Distribution: North to south-western Australia;
S. Aust.; Vict.; Tas. (d’Entrecasteaux Chan-
nel). The speeies is known from 12 to 24
metres depth.

Description: Upright oval to elongate individ-
uals are joined to a basal membrane or on a
short stalk from basal stolons investing sponges
or stones. In some colonies individuals are
tightly packed to give a cauliflower-like appear-
ance. The test of adjacent zooids is not con-
fluent, however, and the zooids in the colony
are connected with one another only by the
basal stolon or membrane and by the adherence
of adjacent zooids to the same sand particle.
The test is covered with sand. Posteriorly where
it joins onto the basal membrane, the test may
be flattened to form a wide pseudo-stalk.
Zooids are up to 8 mm tall and 3 mm in
diameter. The branchial apertures are sessile
and a short distance down the dorsal surface.
The musculature of the body wall is strong
especially on and around the siphons but pos-
teriorly becomes weaker. The branchial folds
are high and overlapping. There are 19 rows
of stigmata. The gut forms the usual short
loop across the posterior end of the body and
the rectum continues anteriorly at right anglcs
to the loop. The stomach is pyriform, ex-
panded towards the pyloric end. There are
18 longitudinal folds in the stomach wall and
on the lateral aspect these folds terminate
against the sutureline and appear to be oblique
rather than longitudinal. The gastric caecum
is continuous with the suture. It extends to-
wards the pole of the gut loop and curves
around just distal to the pyloric end of the
stomach. It is tightly held against the stomach
by a body wall membrane. It is of variable
length sometimes curved or hooked or forming
one complete spiral, There is the usual liga-
ment extending between the intestine and
pyloric end of the stomach enclosing a flat
topped endocarp in the pole of the gut lToop.

There is another similar endocarp between the
Fi

oesophagus and the end of the intestine where
the rectum curves anteriorly.

The anus tcrminates in two rounded lips.
Bisexual gonads are present consisting of a
large ovum and a wide short oviduct with a
small male follicle beneath the ovum and the
body wall, the vas deferens curving around
to open on top of the oviduct. These gonads
cxtend in a single row along the middle of
the right side of the body and occasionally
further towards the ventral margin. On the
left they usually extend in a line obliquely
across the anterior border of the gut loop and
along the ventral border of the body. Ovarics
only occur together with testis follicles, al-
though occasionally the male gland appears
to be spent or not to be mature. Numerous
testis follicles, however, are often scattered
in clumps antero-ventrally and postero-dor-
sally at either end of the right row of the
bisexual gonads and on the left of the body
they extend around the ventral margin anterior
to the stomach and ventral to the bisexual
gonads. This condition appears to occur in
fully developed mature zooids. In less well
developed zooids thc uniscxual testis follicles
are not present and the testes are confined to
the bisexval organs as described. Larvae are
present in colonics from Crawfish Rock. They
have the usual photolith and a circle of 16
ampullae anteriorly from the centre of which
three simple papillae diverge. The larval test
has a foamy vesicular appearance.

Remarks: A large number of zooids have
been examined in order to resolve the con-
fusion between this species and Stolonica
australis caused by the variable length of the
gastric caecum, variation in development and
position of the gonads and variation in the
development of the colony. The essential
differences between Siolonica australis and
Amphicarpa diptycha (viz. the density of the
zooids in the colony and the position of gonads
on the body wall) are both extremely variable
and are related to the condition and age of
the colony and the maturity of thc gonads,
and the zooids. Similarly the extent to which
the basal stolons associated with S. australis
have fused to form a basal membrane and the
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stalk of the zooid has expanded to become
confluent with that of adjacent zooids prob-
ably depends on the maturity of the colony.
It is apparent from the zooids in the present
collection, all from the same location, that
no essential difference separates these species.
In the present specimens there is an encap-
sulated parasitic copepod in the peribranchial
cavity of most individuals.

Polyandrocarpa lapidosa (Herdman)

Goodsiria lapidosa Herdman, 1899, p. 99.
Polyandrocarpa lapidosa; I\Ott 1931., p.
p. 184; Millar, 1963, p. 730

New Records: Port Phillip (Survey area 5;
Popes Eye, Port Phillip Heads).

Distribution: Port Phillips Heads, Western Port.
New South Wales (Port Jackson).
Description: Colony forms a large flattcned
lobe with zooids opening around both sides.
The zooids conform to previous descriptions
of this species.

250; 1972b,

Polycarpa thelypanes (Sluiter)

Stvlea thelypanes Sluiter, 1904, p. 68.
Polycarpa thelypanes; I\ott 1952 p. 238.

New Records: Western Port (Flinders Jetty).
South to south-east of Portland Harbour, 166
to 220 metres.

Distribution: Philippines; W. Aust.: Albany.
Kott, (1952) suggests that the specics might
have been introduced to Australia with Jap-
anese oysters (Ostrea gigas) with which it was
taken. The present records, however, suggest
that this sandy inconspicuous species may
have a wider range than previously recognised.
Description: One small specimen is available
from Flinders Jetty growing on the test of a
specimen of Ascidia sydneyensis. A single
small specimen and four large specimens are
available from off Portland Harbour. The test
is very stiff and imprcgnated with sand. The
body wall is not very muscular and closely
adherent to the inner surface of the thin, brittle
test. The specimens are either dorso-ventrally
flattened or laterally flattened and lie on the
substrate on their right side. They are not,
apparently, fixed to the substrate but lie freely
on it. The branchial aperture rises from the
anterior end of the body and is directed at

right angles to its long axis. The atrial aper-
ture rises from about half way along the
dorsal surface. The test is tough leathery and
whitish. It is impregnated with sand every-
where cxcept on the short cylindrical siphons.
The siphons are longitudinally furrowed and
entirely free of sand. In laterally flattened
specimens the branchial aperture is turned
over to the right towards the substrate. There
is a simple U-shaped dorsal tubercular
opening in a large peritubercular area. The
body wall is closely adherent to the test and
has very delicate though strong muscles that
radiate from the siphons but fade out on the
body. The branchial sac has four very low
rounded folds on each side of the body with
wide spaces between them. There are about
I35 internal longitudinal vessels on the folds
and 9-12 between the folds. There is a very
short, rounded stomach and the gut forms a
wide open arc opening by an eight lobed anus
into the base of the atrial aperture. The gonads
are intermediate between long styelid-type
gonads and shorter polycarps. There are about
eight on both sides of the body more or less
in a row near the endostyle with others irreg-
ularly scattered over the body wall. Sometimes
the gonads are slightly curved and bent.
Remarks: The form and arrangement of gon-
ads, the course of the gut and the rigid, thin
and stiff test characterlse this species. It is of
interest that the siphons remain the only con-
tractile part of this animal, the remainder of
the body wall is closely adherent to the test.
The plane along which the animal is flattened
also appcars to be variablc and a consequence
of its position on the substrate. The flattening
of the body contributes to the orientation of
the branchial aperture toward the substrate
and the atrial aperture away from the sub-
strate.

Cnemidocarpa etheridgii (Herdman)
(Fig. 35)

Styela etheridgii Herdman, 1899, 38.
Cnemidocarpa etheridgii; Kott, l972a.,
synonymy; 1972d, p. 253.

New Records: Port Phillip Bay (Mornington;

p. 31 and
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Port Phillip Heads). South to south-west of
Cape Grant, (221 to 275 metres). 280° from
Cape Nelson, (220 to 294 metres); Portland
Harbour South to south-east of Portland Har-
bour (166 to 278 metres).

Distribution: W. Aust.: Triggs Island (north
of Fremantle); around the south coast of
Australia; Tas.: dEntrecasteaux Channel;
N. S. W.: Port Jackson, Port Stephens; Qd.:
Moreton Bay.

Description: The test is whitish and tough and
leathery, but thin and paperlike in appearance.
The branchial aperture is terminal and the
atrial aperture one third to half way down the
dorsal surface. Both apertures are sessile. The
body is more or less conical in outline from
the wide rounded basal or postcrior portion
and narrowing to the terminal branchial aper-
ture terminally. Posteriorly, the test may be
produced into numerous tough root-like pro-
jections or there may be a single stalk. The test
around the apertures is usually longitudinally
furrowed or somctimcs, when they are with-
drawn, is transversely wrinkled. The body
wall is closely adherent to the test. The dorsal
tubercle is large and protruberant and almost
fills the peritubercular area. There is a fairly
wide, smooth margined dorsal lamina. The
branchial sac has 4 high, almost overlapping
folds on each side of the body. There is a
single large gonad in the centre of the body
wall on both sides of the body, sometimes
enclosed in endocarp-like thickening of the
body wall. The gut forms the usual long,
narrow, curved loop and also encloses an
endocarp which may cross from the left to
the right side of the body behind the branchial
sac.

Remarks: This species demonstrates a wide
range in size up to 11 cm in length. It is
characteristically large and rounded posteriorly,
with a typical tough whitish thin test. Intern-
ally the high branchial folds, the narrow
curved gut loop and the embedded gonads are
distinctive. As with Ascidia gemmata this
species has surprisingly not yet been recorded
from Western Port, but is likely to occur there.

F2

Pyura australis (Quoy and Gaimard)
australis Quoy and Gaimard

(Fig. 36)

Ascidia australis Quoy and Gaimard, 1834, p. 614.
Pyura australis, Kott, 1972b, p. 186 and further

synonymy.
New Records: Western Port (Crawfish Rock,
some fixed to a scallop shell and some with
the stalk encrusted with Amphicarpa diptycha
or attached to Ecklonia holdfasts). Port Phillip
Bay (Portsea).
Distribution: N, W. Aust.: Geraldton; around
the southern coast of Australia; Tas.: d’En-
trecasteaux Channel; S. Aust.: St. Vincent
Gulf; Vict.: Flinders.
Description: The present specimens are typical
although the projections from the test arc
sometimes longer and more pointed than is
usually the case. The branchial aperture is
turned downwards toward the substrate and
protected by large tubercular extensions of the
test. There are the usual stellate siliceous
spicules 0-03 mm in diameter in thc tcst
and pointed spines, less than 0-1 mm in
length, lining the siphons. The anal border
has the usual long, finger-like lobes.

Pyura cataphracta (Herdman)
(Figs. 37, 38, 39)

Cynthia cataphracta Herdman, 1899, p. 31.

Pyura multiradicata; Kott, 1952, p. 269 (part: not
Herdman’s type specimen of Cynthia multiradicata
< Pyura spinifera).

New Records: Western Port (Crawfish Rock).
South to south-west of Cape Grant, 220 to
275 metres. South to south-east of Portland
Harbour, 160 to 220 metres.

Distribution: Previously recorded only from
Port Jackson,

Description: The species is upright, slightly
narrowed toward the base. The branchial aper-
ture and atrial aperture are each on a short
siphon at opposite cxtremities of the upper
surface. Basally the diameter of the individual
is reduced and root-like extensions from the
test or a single stalk basally rooted may be
produced posteriorly. Externally the test is
grooved and furrowed to varying extents and
especially anteriorly. The test around the
apertures is produced into pointed processes
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directed anteriorly around the aperture and
depending on the extent to which the siphon
is contracted, sometimes extcnding across the
closed aperture. On other parts of the body,
the test may be produced into small tubercles.
The surface of the test is granular and very
hard, impregnated with spherical siliceous
bodies. These are 0-30 mm in diameter, have
a granular surface, and are densely packed in
the superficial test, becoming slightly less
dense internally. The test is, however, thin
and very tough throughout. Internally the body
wall is very thin with very strong longitudinal
muscle bands radiating from both siphons and
extending posteriorly to break up into an
irregular network over thc gut-loop and pos-
terior end of the body. Circular muscle bands
arc thinner but form a more continuous layer
outside the longitudinal bands on the upper
half of the body. The test is invaginated into
the siphonal linings and the same spherical
siliccous spicules are present in this siphonal
lining. There are also minute pointed spines
0-02 mm long directed toward the aperture.
The dorsal tubercle is large, a U-shaped open-
ing directcd toward the left with both horns
turned anteriorly. The branchial tentacles have
primary, secondary and tertiary branches. The
prepharyngeal area is fairly narrow. The dorsal
lamina has short closely-set pointed langucts
arising from the border of a narrow membrane.
There are six branchial folds on each side of
the body with 18-21 internal longitudinal
vessels on each fold and two or three vessels
between the folds. The gut loop is embedded
in the body wall and forms a curved open
loop around the posterior end of the body
with arborescent liver tubules rising from the
pyloric region. The gonads on each side of the
body are broken up into about five pairs of
polycarp-like sacs either side of a median
duct. On the left, the gonad is embedded in
the body wall in the primary gut loop; on the
right side of the body the gonad occupies a
corresponding position. The anal border has
six well developed bifid lobes.

Remarks: The most outstanding characteristic
of this species is the very hard “sandpape:-
like” external test, created by the embedded

siliccous spicules. Thc species may also bc
distinguished by the test extensions which
project especially the branchial aperture.

The species appears to be most closely
related to Pyura pachydermatina sub. sp. in-
termedia Michaelsen (which it resembles in
the form of the anal border, the size and
shape of the siphonal spines and in the spheri-
cal siliccous bodies in the test. It may be
distinguished by the absence of the typically
long stalk of P. pachydermatina and by the
shape of the body with the branchial aperture
terminal and not adjacent to the stalk as in
Pyura pachydermatina. The present species may
also be distinguished by the absence of rod-
shaped spicules in the test and by its simple
dorsal tubercular opening which is not con-
voluted as in P. pachydermatina. The body
wall is also less muscular and more closely
adherent to the test, a condition which may
be associated with the very hard and probably
more rigid test.

Pynra scoreshiensis Kott
Pyura scoresbiensis Kott, 1972a, p. 36; 1972b, p. 187.

New Records: Western Port (San Remo)
Distribution: S, Aust: St. Vincent Gulf, Spen-
cer Gulf, Investigator Strait.

Description: Specimens comprise an aggregate
of sandy spherical zooids on long stalks that
taper basally. Both apertures are close together
on the upper surface of the individual. The
body is about 2 c¢m in diameter. There is an
investment of sand covering the test externally
and the bodies of adjacent individuals adhere
to one another to form the aggregate where
the surface test contacts and adheres to the
sand encrusting an adjacent individual. The
stalks, however, remain free from one another.
There is a slight ridge between the apertures.
There are the usual six branchial folds on
each side of the body. The gut forms a widc
open loop and the rectum extends anteriorly
towards the base of the atrial aperture. Arbore-
scent liver lobes are present in the gastric
region. The gonads consist of approximately
11 pairs of polycarp sacs on either side of a
median duct. They are present in the gut
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Ascidia sydneyensis

30—individual showing apertures turned over to-
ward substrate.

Amphicarpa diptycha

31, 32, 33—variable arrangement of gonads on
right and left sides of the body. 34—larva.

Cnemidocarpa etheridgii

35—stalked individual.

Pyura australis

36—spicules and siphonal spines.

Pyura cataphracta

37—stalked individual. 38—sessile individual.
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39—spicules and siphonal spines.

Pyura irregularis

40—siphonal spines.

Pyura albanyensis

41—siphonal spines.

Pyura stolonifera

42—siphonal spines. 43—spicules from body wall.
Microcosmus stolonifera

44—siphonal spines. 45—gut loop and gonads.
Microcosinus squamiger

46—siphonal scales.
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loop on the left side of the body and in a
corresponding position on the right.
Remarks: The speeimens are smaller than
those usually reportcd for this species. There
is also some variation in body shape which
is spherical rather than the clongate oval as
in the typieal speeimens deseribed from South
Australian locations. Nevertheless, there is no
charaeter distinguishing them and it is possible
that their small size results from a less favour-
able loeation possibly at the eastern extent of
the range of this speeics.

Pynira irregularis (Herdman)
(Fig. 40)

Cynthia irregularis Herdman, 1882, p. 141,
Pyura irregularis; Kott, 1972a, p. 38 and synonymy.
1972b, p. 187.

New Records: Western Port (Crawfish Roek,
8 metres Eeklonia holdfasts; Eagle Roek;
Tankerton Jetty); Port Phillip Bay (Morning-
ton Pier).

Distribution: S. Aust.: St. Vineent Gulf; Tas.:
d’Entrecasteaux Channel; Viet.: Port Phillip
Bay; N. S. W.: Port Jackson.

Description: The present spccimens were col-
lected in large aggregates together with Micro-
cosmus squamiger. The long siphons are so
oricnted that they are able to reaeh the exterior
despite the other individuals with whieh they
arc so closely aggregated.

Pyura albanyensis Michaelsen and Hartmeyer

Pyura albanyensis Michaelsen and Hartmeyer, 1928,
p. 435

Pyura jacatrensis; Kott, 1952, p. 273.

Pyura vittata; Miller, 1960, p. 126; Tokioka, 1952,
p. 134; 1967, p. 202; Kott, 1964, p. 142; 1966, p.
300; 1972a. p. 37: 1972¢, p. 243,

New Records: Port Phillip Bay (Mornington)
Distribution: The speeics has a wide circum-
Australian distribution. It has also becn re-
corded from the Palau Is. in the Pacific and
from Ascension Is. in the southern Atlantic.
Description: The test is very tough, leathery
and wrinkled. There are the wsual six high
overlapping branchial folds on both sides of
the body. The dorsal tuberele is a large, double
spiral cone eompletely filling the peritubercular
area. There are needle-like spines lining the
siphons about 0-1 mm in length. There are

endocarp-like bloeks of tissue along the an-
terior limb of the gut loop. The anal border
is bilabiate.

Remarks: This speeies displays to a very high
degree the taxonomic problems that are ¢n-
countered in the Class Ascidiacea. Species
from many loealities and with a wide range
in charaeters have been ineluded in the syn-
onymy and Van Name (1921, 1945), Kott
(1969, 1972a) and Monniot and Monniot
(1972, 1974) have suecessively made attempts
to clarify the situation. Briefly, specimens from
the West Indies and the Atlantic, the Indo-
Pacific and the sub-Antarctic (Macquarie,
Kerguelen and Marion Islands) with siphonal
spines variously extending onto the outer wall
of the siphons and the gonads separated into
polycarp-like sacs along either side of a eentral
duct have been included in the synonymy.
Monniot and Monniot (1974) have, most
recently, separated the subantarctic form as
Pyura pilosa characterised by the absenee of
endocarps on the gut and gonads. In this
specics the anal border is lobed. The siphonal
spines are long and onc of its most conspieuous
features. Although not deseribed by Monniot
and Monniot these spines must be regarded as
contributing to the diagnosis of the species.

Indonesian and northern Australian species
P.  jacatrensis Sluiter, 1890; Hartmeyer,
1919; Michaelsen and Hartmeyer, 1928, were
ineluded in the synonymy of P. vittata by Kott
(1969) but werc later (1966, 1972a) ex-
cluded on the grounds that the branchial spines
(0-03 mm) were very mueh shorter than those
of sub-Antarctic and Australian specimens as-
signed to this species. The anal border in P.
jacatrensis is simple or very vaguely lobed
and there are no endoearps on gut or gonads
(Monniot and Monniot, 1974),

The West Indies species share, with speei-
mens from Australia (P. jacatrensis; Kott,
1952; P. vittata; Kott, 1972a, c), the Arafura
Sea (P. vittata; Tokioka, 1952), the Palau
Islands (P. vittata Tokioka, 1967) and As-
cension Island (P. vittata; Millar 1960), the
endocarps along the gut loop that are con-
sidered to be characteristic of P. vittata by
Monniot and Monniot (1974). Other speci-



(Sluiter, 1890)

inconspicuous

Indonesia;
Aru TIs.

Pyura albanyensis and related species
Siphonal spines Dorsal Colour 0m| Endocarps on Anal Range Synonymy;
Tubercle Siphon, gut and Border References
lining gonads

P. vittata ?; inconspicuous medium; red present lobed West Indies; Van Name, 1945

(Stimpson, 1852) horns tropical and synonymy
turned in Atlantic; (part: see Monniot
Japan and Monniot, 1974)

P. vinata; ?; inconspicuous medium; red absent plain Japan; Tokioka, 1974b,
Tokioka horns Palau Is. 1950, 1953

turned in

P. pilosa needle like small; red ? lobed Sub-Antarctic P. jacatrensis; Kott,
Monniot and 0-1 to 0-2 mm  crescentic Marion, 1954, 1969;
Monniot, 1974 conspicuous Kerguelen, Millar, 1960

Macquarie Is.

P. albanyensis needle like large; greenish present plain Palau Is.; P. jacatrensis; Kott,
Michalsen and 0-1 to 0-:2 mm  double bilabiate Arafura Sea; 1952. P. vitatta;
Hartmeyer, 1928 conspicuous spiral cone Darwin; Shark Kott, 1964, 1966,

Bay (new 1972a, c; Tokioka,
record); 1952, 1967; Millar
southern and 1960
eastern Australia;
Ascension Is.,
southern Atlantic

P. jacatrensis small 0-03 mm absent plain N.W. Australia; Sluiter, 1904, 1913;

Hartmeyer, 1919;
Michaelsen and
Hartmeyer, 1928
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mens from Australia have been re-examined
(Pt. Vernon:Kott, 1966; Morcton Bay:Kott,
1964; Ulladulla, N. S. W.: unpublished and
Port Gregory, Shark Bay, W. A.: unpublished)
and in cach casc these endoearps are found to
be present. All the Australian specimens
(Kott 1952, 1964, 1966, 1972a, ¢) and those
from the Arafura Sca and Ascension Island,
have siphonal spines of 0-1 to 0-275 mm and
thesc spines confer an irridescent greenish
tinge to the siphons of prescrved material. In
all cases the anal border is bilabate and plain.
Specimens from Palau Is. and Japan (Tokioka,
1949b, 1950, 1953) also have a gcnerally
plain anal bordcr. However, no cndocarps
have been described. The spicules have rot
becn described and the siphons are coloured
red. The West Indies species differs from the
Australian and sub-Antarctie forms in the less
conspicuous siphonal spines (for which the
length has not been given: Van Name, 1945
p. 322 “minutc short spines, visible only on
some niagnifieation”), the anal border is lobed,
and the siphons are colourcd red as in the
Japanese specimens. C. vittata; Oka and C.
karashoja Oka (Oka, 1935) are identical with
the West Indies form in all characters. It is
apparent, therefore, that there are several
species involved in this complex cach charac-
teriscd by a reliably constant assemblage of
characters and in some cascs with an over-
lapping geographical range, as set out in the
following Table.

The specimens sct out in the synonymy
above conform with the description of P.
albanyensis Michaclsen and Hartmeyer.

Pyura stolonifera (Heller) subsp.
pracputialis Heller

(Figs. 42-43)

Cynthia stolonifera Heller, 1878, p. 10,

Cynthia praeputialis Heller, 1878, p. 12.

Pyura stolonifera f. waia Michaelsen and Hartmeyer,
1928, p. 433,

Pyura stolonifera; Shiiter, 1927, p. 43; Kott, 1952,
p. 274, MacNae and Kalk, 1958; Kott, 1964, p.
141; Monniot, 1965, p. 100; Day. 1974, p. 35.

Pyura praeputialis; Millar, 1963, p. 738; 1966, p. 372.

New Records: Western Port (Eagle Rock);
Port Phillip Bay (Mornington; Hobsons Bay;
Prince George Light). Ram Head (18 miles

south of Mallacoota, 6 metres).
Distribution: P. stolonifera stolonifera; Capc
Province and Natal (South Africa); Mosam-
bique; Dakar; Morocco. P. stolonifera prae-
putialis: S. W. Aust.; S. Aust.: Outer Harbour;
Vict.; N. S. W.; Qd.: Noosa. The range around
the Australian coast is clearly defined and
accompanicd by a decrease in the size of the
individuals at either end of this range (south-
western Australia and Noosa, Qucensland).
Description: A single specimen is available
from Mornington and a tight aggregate of
seven individuals from Ram Head. The speci-
mens are of thc usual pillar-like form, maxi-
mum height 3-10 cm and maximum diametcr,
across the top of each individual, 2-4 cm. In
the specimen from Mornington the posterior
end of the test is produced into irrcgular
processes for adherence to a rocky substrate.
The specimens have the usual convoluted
double spiral slit on the large hemispherical
dorsal tubercle with the open interval directed
anteriorly. The dorsal lamina has pointed lan-
gucts, there are six to seven high overlapping
branchial folds on cach side of the body and
the gut forms the usual curved loop termin-
ating in an anus bordcred by three shallow
lobes. The liver is large and consists of dense
arborescent tubules. The body musculature is
strong and branches of the longitudinal muselcs
from the siphons are inserted into a rim of the
body wall around the anterior surface. These
museles cffect the anterior depression around
the siphons that is characteristic of the species.
Strong longitudinal muscles extend only half-
way down the body. The siphonal spines are
from 0-05 mm to 0-08 mm long, becoming
larger toward the aperture. Calcareous spicules
(as described by Millar, 1962 for South African
specimens) are present in the ventral part of
the body wall, in the gut and in the endostyle.
Gonads are divided into large paired blocks,
densely arranged along either side of a central
duct, in thc gut loop on the left and in a
corresponding position on the right. In older
individuals therc is a fold of tissue which ex-
tends across the body in front of the atrial
aperture effectively cutting off the posterior
part of the peribranchial cavity as an excurrent
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chamber, Therc is also a dense “fur” of pointed
papillac on the body wall of older speeimens
in which gonads are more or less embedded
in the body wall.

Remarks: Kott (1952) has described two en-
vironmental forms of this species one from
estuarine loealities and one from open coast
situations. The typical estuarine form is char-
acterised by the presence of a sandy invest-
ment on the test and is usually short; and
posteriorly the test is produced into a beard
of sandy roots; while the open coast form is
pillar-like owing to the postcrior thickening of
the test to form a wide solid gelatinous stand
of the same or of only slightly lesser diameter
than the rest of the body, thus raising the in-
dividual above the substrate. Specimens inter-
mediate between these two forms arc known
and the present specimen from Mornington
Pier in which the test is produced into irreg-
ular processes reflects the variability in growth
of the test of this species. Tn the open coast
form the gonads are occasionally broken up
into a single, rather than double, row of sep-
arate sacs. Variations in the length of the
branehial tentacles also occur and very small
branchial tentacles have been observed in
estuarine forms, These characters are variable,
however, and cannot be regarded as constant
differences betwecn individuals from these two
environments. The diffcrences in the test cspe-
cially appear to result from the individual’s
response to different sets of conditions, viz.
the solid gelatinous pillar of test associated
with firm fixation to roeky substrates and to
adjacent individuals wherc wave action is
strong; the development of long rooting pro-
cesses fixing rounded solitary individuals in
sandy substrates subjected to less turbulent
conditions,

There has been considerable discussion in
the literature on the relationships between the
South African P. stolonifera and the Austral-
ilan P. praeputialis. Hartmeyer (1911) sug-
gested that the presence of a seventh branchial
fold was exclusive to South African forms.
There are, however, seven branchial folds on
each side of the body in the present speeimens

from Ram Head and this character does not
provide a distinetion.

Nor ean siphonal spincs be used to distin-
guish subspecies. Michaelsen and Hartmeycr
(1928) recognised the subspecies P. stoloni-
fera waia from Western Australia with siphonal
spines 0-09 to 0-1 mm long, and P. stolonifera
typica from South Africa and P. stolonifera
praeputialis from New South Wales (Heller’s
type specimen) with siphonal spines 0-02 to
0-024 mm long. The present specimens dem-
onstrate a wide range in length of siphonal
spinc between 0-05 and 0-08 mm while the
spines of typical speeimens collected from
Moreton Bay (Qucensland) are 0-03 to 0-04
mm long. Spieules (branched) in the branchial
sac of South Afriea specimens oceur in the
present spccimens from Victoria.

Millar (1963) distinguished the South Afri-
can form from the Australian by the absence
of a sunken arca around the siphons and by
the posteriorly dirceted dorsal tubercle open-
ing. Somc South African speeimens  (Millar,
1955) werc also distinet in the presenee of
four ftest projections around the aperturcs.
These differenees, howcver, are not constantly
expressed (Millar, 1966). In fact Cynthia
valdiviae Michaelsen and C. herdmani Von
Drasche (see Michaelscn, 1904), both from
South Africa arc identical with thc Australian
form in these characters and in others. Day
(1974) has deseribed the depressed arca
around the siphons in South African speci-
mens. In Australian speeimens, thc eollar of
test around thc siphons is invariably present
when specimens are contracted (i.e. when pre-
served or cxposed intcrtidally). It is probable
that it is not present if individuals are not
contracted. It was not observed by thc present
author in large in situ subtidal populations at
Noosa (Queensland) in which the siphons of
all individuals werc fully extended in the feed-
ing position. Day (1974) p. 36, has also ob-
served variations in form for the South African
populations that are identical with variations
in the Australian forms, viz: “solitary speci-
mens below tide mark are usually hemispheri-
eal ... Specimens from S. African estuaries
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which have root like extensions of the test to
anchor them in the sand”.

It is most probable, therefore, that in view
of the gencral form of the body (and its
capacity to respond to a wide range of en-
vironments) and the similarities between such
features as the dorsal tubercle, the siphonal
spines, and the occasional presence of branched
spicules, that two separate species cannot be
maintained.

Nevertheless, no test projections from the
siphonal region have ever been observed in
the many Australian spccimens that have been
examined; and the relationships are most
reliably indicated by regarding the Australian
and South African forms as separate geograp-
hic sub-species, morphologically distinguished
only by a degrec of variability of certain
characters in the South African populations,
which arc not variable in Australian speci-
mens, i.e, the absenee of projcctions from the
siphonal region (sometimes present in .
African specimens).

Pyura lepidoderma Tokioka
Pyura lepidoderma Tokioka, 1949, p. 10. Kott, 1966,
n. 299.

New Records: Port Phillip Bay.

Distribution: Qd.: Hervey Bay. Japan.
Description: A single flattened spceimen, basal
diameter 1 cm, heighth 2 mm is availablc, fixed
to a Mytilus shell. The siphons are on the
upper surfaece and are almost sessile. The sur-
facc layer of test is marked off into polygonal
seale-like thickenings that are most conspic-
uous around the apertures where they em-
phasisc furrows along the short siphons. The
body museulature consists of longitudinal bands
from both apertures which cross one another
on the body. There arc six branchial folds
on each sidc of the body with closely set in-
ternal longitudinal vessels. The liver branches
off the gut in the pyloric region and divides
into arborescent branches along its length.
The gut loop is narrow and the anal border
has shallow rounded lobes, thc rectum turns
anteriorly and is very short. The gonads, in
the gut loop on the left and in a corresponding
position on the right, consist of polycarp-like

sacs along cither side of common ducts
opening at the base of the atrial aperture with
the anus.

Remarks: Attention has already been drawn
(Kott 1966, 1969) to the similarity between
this specics and the Antarctic P. squamata
Hartmeycr (sce Kott 1969, p. 136). The oc-
currence of the species in Port Phillip does
to some extent satisfy the discontinuity in the
rcecords of the antarctic species and the north-
castern Australian Japanese specics respec-
tively. It is possible that further collecting will
demonstrate that their ranges are continuous
and that only a single species is represented.

Halocynthia hispida (Herdman)

Cynthia hispida Herdman, 1881, p. 61.
Halocynthia hispida; Kott, 1968, p, 77 and synonymy;
1972b, p. 189.

New Records: Western Port (Crawfish Rock;
some on Ecklonia holdfasts; Eagle Rock).
Distribution: S. Aust.: St. Vincent Gulf; Tas.:
Bass Strait, d’Entrecasteaux Channel, Maria
Island; N. S. W.: Port Jackson. Ceylon; and
off the west coast of North America and
Japan, (see Kott, 1968).

Description: The present spccimens demon-
strate the range from the individuals covered
with branched test tubercles to those in which
there are no tuberculous extensions of the
test. (see Kott, 1968).

Herdmania momus (Savigny)

Cynthia momns Savigny, 1816, p. 143.
Herdmania momus; Kott, 1972b, p. 189; 1972¢c, p.
255 and synonymy.

New Records: Western Port (Flinders Jetty,
Eagle Rock).

Distribution: N, W. Aust. (Broome); S. W.
Aust.; S. Aust.; Viet.; N. S. W.; Qd., Arafura
Sea; Indonesia; Fiji; the Palau Islands; Tahi-
ti; Japan; the Indian Ocean; the Red Sea;
South Africa; and the West Indies. Kott (1972)
has drawn attention to the lack of distinction
between the Indo-Pacific populations of this
spccies and those from the Atlantic, H. momus
pallida (see Van Name, 1945). Tt is most
probable, therefore, that H. momus is a cir-
cumtropical species extending into temperate
rcgions in the southern parts of its range. i.e.
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around the South African and south Aus-
tralian coasts.

Description: The specimen from Flinders jetty
is 20 cm long and completely invested with a
colony of Didemnum patulum, leaving only
the apertures free.

Microcosmus australis Herdman

Microcosmus australis Herdman, 1889, p. 23. Millar,
1963, p. 741; 1966, p. 373. Kott, 1972¢, p. 53.

Microcosmus claudicans sub sp, australis; Michaelsen
and Hartmeyer, 1928, p. 404 and synonymy. Kott,
1952, p. 288.

?Cynthia solanoides Herdman, 1899, p. 29.

?Microcosmus solanoides; Kott, 1952, p. 289.

New Records: Western Port (Crawfish Rock).
Distribution: see Kott 1972¢

Remarks: There seems little to distinguish this
species from M. solanoides Herdman except
the siphonal denticles which Kott (1952) des-
cribed as not curved and much smaller than
those of the present species. Herdman’s type
specimen from Port Jackson is the only record
of M. solanoides and it is likely that it cannot
be scparated from M. australis.

Microcosmus nichollsi Kott

Microcosmus nichollsi Kott, 1952, p. 290; 1972¢,
p.- 245 and synonymy.

New Records: Western Port (Crawfish Rock,
8 metres, on Ecklonia holdfasts).
Distribution: S. Aust.: St. Vincent Gulf; Vict.:
Flinders.

Description: Only a single specimen is avail-
able, 1 em long. The surface is sandy and
both apertures are anterior and almost sessile.
The usual pockets or valves arc present at
the base of the atrial siphon, and the usual
spines and scales arc present in the siphonal
lining. There are seven branchial folds on each
side of the body with one or two internal
longitudinal vessels between the folds. The
gonads are separated into thrce blocks and on
the left the most proximal section of the gonad
crosses into the pole of the gut loop.

Microcosmus helleri Herdman

Microcosmus helleri Herdman, 1881, p. 54 Van Name,
1945, p. 349 and synonymy; Kott, 1972¢, p. 54
and synonymy.

New Records: Western Port (Crawfish Rock,

among Ecklonia holdfasts; Eagle Rock).

Distribution: W. Aust.: Cape Jaubert to Fre-
mantle; S. Aust.: St. Vincent Gulf; Qd.: Great
Barrier Reef, Gulf of Carpentaria, Torres
Strait; Malaysia. Portugese East Africa
(Michaelscn 1918). West Indics (Van Name
1945).

Description; The individuals are upright and
more or less cgg-shaped with a terminal
branchial aperture and the atrial apcrture about
half way down the dorsal surface. Around
each opening the test is produccd into lobes
which fold over when the aperture is con-
tracted. Superficially the test is covered with
long branched hairs that are obseured by a
coating of sand which they enmesh. Beneath
this sandy coating the test is very thin and
brittle. There arc four, very strong, tongue-like
projections into the cavity of the branchial
siphon at its base. There are three pockets
at the base of the branchial siphon, formed by
folds of the siphonal lining and these undoub-
tedly act as cuspid valves. There are six
branchial folds on each side of thc body. The
dorsal tubercle is U-shaped with both horns
turned in and completely fills a fairly shallow
peritubercular area. The gut forms the usual
narrow loop and in the pyloric region there
are dense parallel glandular folds or lamellae,
joined together by an extcrnal membrane, re-
presenting the liver. The long gonad on cach
sidc of the body is divided into three separate
scctions, and on the left crosses the intestine
into the pole of the gut loop.

Remarks: The hard cartilage-like projcctions
at the base of thc siphon together with relat-
ively small number of wide overlapping branch-
jal folds characterise this spccies. The test
lobes around the apertures arc somctimes
simple, but often arc well developed, tuber-
culous or branched. In some specimens there
is no coating of sand but externally the test
is very hard and produced into pointed and
sometimes branched papillae.

Microcosmus stolonifera Kott
(Figs. 44, 45)

Microcosmus stolonifera Kott, 1952, p. 291; 1972c,
p. 245 and synonymy.

New Records: Western Port (Crawfish Rock).
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Distribution: Previously reeorded from QId.
(Moreton Bay) S. Aust. (St. Vincent Gulf)
and Tas. (Tiny Is.).

Description: Posteriorly the test of these in-
dividuals is produced into an irrcgular root-
like structure, sometimes long branched and
sturdy, sometimes there is a double projection,
Oceasionally individuals are aggregated to-
gcther. Both aperturcs are depressed into the
upper surface and surrounded by a raised,
rounded fold of test. The test is very hard,
thin and stiff with a dense layer of embedded
sand. There are overlapping curved spines
lining the branchial siphon 0-06 mm long on
their concave side but extending from a long
base of about the same length. Short, irregular
languets arc sometimes present on the pre-
pharyngeal band. The branchial tentacles have
primary, secondary and minute tertiary
branches. The dorsal tubercle is relatively
small in the centrc of the peritubercular area
and has a simple, U-shaped opening, some-
times with a single horn turned in. There is
a long, smooth-edged dorsal lamina. There
are seven high and overlapping branchial folds
on cach side of the body, with 15-20 intcrnal
longitudinal vessels per fold and six to eight
stigmata per mesh. The gut forms a narrow
loop with liver lamellae in the pylorie region.
Single rounded or sometimes irregular gonads
are present on cach side of the body. The
gonad on the left is in the secondary gut loop
and does not extend into the primary gut
loop.

Remarks: The rounded fold of test around the
upper surface enclosing the apertures is not
always present and depends to some extent
on the size of the individual. The species is
distinctive, however, in the presence of the
gonad outside the primary gut loop and in
the size and form of the siphonal spines to-
gether with the high overlapping folds in the
branchial sac.

Microcosmus squamiger Michaelsen
(Fig. 46)

Microcosmus claudicans sub. s. squamiger Michaelsen,
1928, p. 405.

Microcosmus squamiger; Kott, 1972a, p. 43 and syno-
nymy.

New Records: Western Port (Crawfish Rock;
Eagle Rock; Rutherford Channel). Port Phil-
lip Bay (Mornington Picr, 9 to 35 metres,
dense rock, vertical and horizontal clumps
fixed to oyster shells; Williamstown, 5 metres,
common on rocks).

Distribution: W. Aust: Shark Bay to Albany;
S. Aust.: St. Vincent Gulf; N.S.W.,: Port Jack-
son; Qd.: Bowen and Rockhamton. Red Sea.
Undoubetdly therc has been great confusion
between this and related species (see Michael-
sen and Hartmeyer, 1928) and it is probable
that there is a wider distribution in the Indian
Ocean.

Description: Rounded individuals are present
in sometimes very large aggregates. The aper-
tures are about one third of the body length
apart and sessile. The animals are whitish
to pinkish-brown, sometimes smooth, occasion-
ally with some embedded sand. The surface
is often very uncven and wrinkled, especially
around the siphons. There are minute over-
lapping siphonal seales about 0-01 mm long.
There are eight to nine overlapping branchial
folds on each side of the body. The dorsal
tubercle is always a double spiral cone, the
gut forms a narrow loop, the gonads are
scparated into three sections and eross into
the primary gut loop.

Remarks: This is a common species in those
areas from which it has been recorded and
is distinguished by the very small overlapping
siphonal scales, the dorsal tubercle, the
leathery test and the absence of a densg,
sandy coating and the large number of over-
lapping branchial folds.

Molgula sabulosa Quoy and Gaimard

Ascidia sabulosa Quoy and Gaimard, 1834, p. 613.
Molgula sabulosa; Michaelsen and Hartmeyer, 1928,
p. 449 and synonymy. Kott, 1972c, p. 248 and
Synonymy.
New Records: Western Port (Crawfish Rock,
San Remo; Shorcham). Port Phillip Bay.
Distribution: Known only from Albany, (W.
Aust.) and Port Phillip Bay (Vict.)
Description: Large spherieal specimens with
characteristic hollow test lobes formed around
the apertures. The individuals often form
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aggregates. The test is thin but stiff with
adherent sand. The apertures are close to-
gether on the upper surface but are not in
a depressed pit as in M. mollis, and do not
have a thickened ridge of test extending along
the dorsal line between them. Each aperture
is surrounded by a rosette of hollow rounded
lips of the test, 6 around the branchial apcr-
ture and four around the atrial aperture.
These fold inwards over the aperture and
each aperture together with its surrounding
test projections, occupies a circular depres-
sion in the upper surface of the body. The
body wall projects into these hollow lobes.
The dorsal tuberclc occupies the right hand
side of the peritubercular area and there is
elongate ganglion slightly to the left. The
dorsal lamina is rather long. There are seven
narrow branchial folds on each side of the
body with only three internal longitudinal
vessels, one on the edge of the fold and the
other two ventrally. Stigmata are irregular
between the folds and between the dorsal
lamina and the first fold. The infundibula are
tightly coiled and bifurcate in the summit of
each fold. The gut forms a long narrow curved
loop and the plain bordered anal opening
is at the base of the atrial siphon. There
are many fine longitudinal liver lamellae at
the cardiac end of the stomach but at the
pyloric end there are minute arborescent
lobes. The kidney is long and curved on the
right hand side of the body and the long
tubular ovary extends parallel to its dorsal
surface. Testes follicles are long narrow and
deeply lobed at their outer edge tapering to
the vasa efferentia at the end of the ovarian
tube where they join into the short vas def-
erens that extends onto the mesial surface
of the ovarian tube and opens to the peri-
branchial cavity thcre.

Remarks: This species is distinguished from
M. mollis by the short vas deferens
(which in some specimens is turned antero-
ventrally), by the longer dorsal lamina and

by the hollow lobes of test that protect the
apertures.

Mogula mollis Herdman

Mogula mollis Herdman, 1899, p. 54; Kott, 1952,
p. 298; 1964, p. 144; 1972a, p. 45 and synonymy.
Mogula sabulosa; Kott, 1972a, p. 190, 1972d, p.
248.

New Records: Western Port (Crawfish Rock).

Distribution: S. Aust.: St. Vincent Gulf; cast-
ern Australia to Indonesia.

Description: The specimens are smaller than
is usual for M. sabulosa and are laterally
flattened and covered with delicate hairs to
which sand adheres. There are small test pro-
jections around the apertures but these arc
not hollow as in M. sabulosa. The apertures
are close together on the upper surface of
the body both sunk deeply into the surface,
with a ridge of slightly thicker test between
them along the dorsal line. The aperturcs
are directed away from one another. The
body wall has very strong muscles in the
siphons and around the anterior part of the
body at the base of the siphons but poster-
iorly the musculature is weaker. The branch-
ial folds are broad, overlapping and deeply
curved and the dorsal lamina is very short.
There may be as few as 4 internal longitud-
inal vessels on both sides of each fold. The
gut forms a long, very deeply curved loop
which enclosed the gonad on the left side of
the body. At the cardiac end of the gastric
region there are short transversely oriented
liver lamellae but at the pyloric end there
are longer and longitudinally arranged diver-
ticulae. The testis follicles are grouped around
the proximal end of the ovarian tube. They
are long narrow and wedged shaped in out-
line, converging to paired ducts which join
into a long vas deferens that extends along
the middle of the mesial surface of the
ovarian tube and opens at the base of the
oviduct. On the right side of the body the
testis lobes are accommodated in the curve
of the kidney and not anterior to it as in
M. sabulosa.
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CHARACTERISTICS OF THE ASCIDIAN FAUNA
(Fig. 48)

Most collecting of the Victorian ascidian
fauna has been done in either Western Port
or Port Phillip Bay. It is probable that a
proportion of the very large number of spec-
ies recorded from these two locations also
occur on the open coast where a relatively
limited range of habitats has been sampled.

The material reported on by Millar (1966)
from Port Phillip Bay was collected by bot-
tom sampler and the species taken represent
the fauna of the sea floor. Kott (1952, 1957,
1962, 1963) reported largely on intertidal
collections; while the present mainly subtidal
collections have been taken manually from
rock ledges, caves and from the sea floor
and represent the larger components of the
benthic fauna.

There are 26 species that have been re-
corded from Port Phillip Bay but do not
occur in Western Port. Three are probably
introduced (viz. Ciona intestinalis; Ascid-
iella aspersa: Kott, 1952; and Styela clava:
Holmes, 1976). Ritterella  assymmetrica
Millar, 1966 and Protopolyclinum sabulosa
(Millar, 1963) are endemic to Port Phillip
Bay. Of the remaining 21 species, 12 are
within their Australian range; and 7 are tem-
perate species at the eastern or northern ex-
tremity of their range (including Polycitorella
mariae; Millar, 1963, previously recorded
from South Africa and New Zealand). For
only three of these species does their occur-
rence in Port Phillip represent the southern
limit of their range on the eastern coast of
Australia.

There are 45 species that have been re-
corded from Western Port but have not been
taken from Port Phillip. Twenty four of
these are recorded only from Crawfish Rock
and at no other location and a further 10
occur only at the adjacent Eagle Rock or at
both Eagle Rock and Crawfish Rock. Of
this 34 species one is endemic (Polysyncraton
victoriensis sp. nov.); Dumus areniferus pre-
viously known only from New Zealand is re-
corded from Australia for the first time; 16

are in the middle of their range; eight are pistaplia stylifera; Kott, 1972b

at the southern limit of their range and eight
are at the eastern limit of their range. Of
the species that are also recorded from othcr
parts of Westcrn Port three are in the middle
of their range, five are at the eastern end of
their range and three are at thc southern cnd
of their rangc (Fig. 48; Tables 1, 2).

Com?a?ison of the 5eographical affinities of
ascidian fauna of Western Port and Port Phillip
Bay

- Introduced Species

—

Endemic Species

Species at southern
limit of range

Species at eastern
limit of range

U0 E

Middle of range

PP Port Phillip Bay

==\

T

WP  Western Port

CR  Crawfish Rock

(Western Port)

ER Eagle Rock

(Western Port)

(WP) Western Port but not

from CR or ER

Scale

I
1L : = 1 species

PPeWP PP CR+ER (WP)

48—Histograms showing geographic affinities of
the Western Port and Port Phillip Bay ascid-
ian fauna.

TABLE 1

Geographical affinities of ascidian species from
Port Phillip Bay*

Species Geographical
affinity
Ciona intestinalis Introduced

Protopolyclinum sabulosa (Millar,

1963) Eastern limit
Polycitorella mariae; Millar, 1963 S. Africa; N.Z,
Distaplia viridis; Kott, 1972a Eastern limit
Middle of range
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Cystodytes dellechiajei; Kott, 1972b

Ritterella assymmetrica Millar,
1966

Euherdmania australis; Kott, 1972b

Aplidium solidum; Millar, 1963

Didemnum lambitum

Peropliora hutchisoni; Millar, 1966

Ascidia gemmata

Ascidia aclara; Millar 1963

Ascidiella aspersa; Millar 1966

Corella eumyota, Knott, 1972a

Oculinaria australis, Millar, 1966

Botrylloides magnicoecus; Millar,
1966

Polyandrocarpa lapidosa

Polycarpa pedunculata; Millar,
1966

Cnemidocarpa etheridgii

Styela plicata; Millar, 1966

Styela clava; Holmes, 1976

Astereocarpa cerea; Millar, 1966

Pyura fissa; Millar, 1966

Pyura albanyensis
Pyura lepidoderma

Middle of range

Endemic

Middle of range
Southern limit
Eastern limit
Middle of range
Middle of range
Middle of range
Introduced
Middle of range
Eastern limit

Middle of range
Southern limit

Middle of range
Middle of range
Middle of range
Introduced
Eastern limit
Northern end of
range

Middle of range
Southern limit

* A recent reference is given for each species not

discussed above.

TABLE 2

Geographical affinities of ascidian species from Western Port*

ad o8

3 .S A

® 3 g £

Species < ~ o8 = Geographical affinities

& N ] o~

3 - o= o

I 5

Q &3] O.8 ~~
Podoclavella cylindrica X Eastern limit
Oxycorynia pseudobaudinensis n. sp. X Eastern limit
Eudistoma pyriforme X Middle of range
Polycitor giganteum; Kott, 1972b X X Middle of range
Atapozoa mirabilis X Eastern limit
Sycozoa cerebriformis X X Middle of range
Sycozoa pedunculata X X  Middle of range
Pseudodistoma cereum X Middle of range
Dumus areniferus X Single Australian record
Polyclinum marsupiale X Middle of range
Aplidium australiensis Kott, 1963 X Eastern limit
Aplidinm parvum Kott, 1963 X Eastern limit
Aplidium pliciferum; Kott, 1972a X X  Middle of range
Aplidium depressum X X Southern limit
Aplidium lobatum X Southern limit
Aplidium triggiensis X Eastern limit
Aplidium opacum Kott, 1963 X Middle of range
Synoicium hypurgon X Middle of range
Sidneyoides tamaramae X Southern Limit
Didemnum moselyi X X Middle of range
Didemnum patulum X X Middle of range
Didemnum turritum X X Eastern limit
Didemnum augusti X Eastern limit
Didemnum roberti X X Eastern limit
Didemnum spongioides X Middle of range
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':4 e

2 8=

~ 3 w® = B

. = o g5 =
Species z ~ 7 = Geographical affinities
(3]

- N -

Q s} O.B ¥
Didemnum skeatii X X Sou imi
Didemnum candidum X Midtdhlznz)fhr?gge
Tr{d{demnum cerebriforme X Middle of range
Trididemnum cyclops X X Southern limit
Lissoclinum fragile X Southern limit
Lissoclinum ostrearium X Southern limit
Diplosomia translucida X Southern limit
Diplosoma rayneri X Middle of range
Polysyncraton orbiculum X Eastern limit
Polysyncraton victoriensis n. sp. X Endemic
Plallusia depressiuscula X X  Middle of range
Ascidia sydneyensis X X X  Middle of range
Symplegma viride X Middle of range
Amplicarpa diptycha X X  Fastern limit
Botrylloides nigrum X X X  Middle of range
Botrylloides leachii X Middle of range
Polycarpa thelypanes X Southern limit
Pyura australis X Eastern limit
Pyura cataphracta X Southern limit
Pyura irregularis X X X X  Middle of range
Pyura scoresbiensis X Eastern limit
Pyura stolonifera praeputialis X X  Middle of range
Halocynthia hispida X X Middle of range
Herdmania momius X Middle of range
Microcosmus australis X Southern limit
Microcosmus nicliollsi X Eastern limit
Microcosmus helleri X X Middle of range
Microcosmus stolonifera X Middle of range
Microcosmus squamiger X X X  Middle of range
Molgula mollis X X  Southern limit
Molgula sabulosa X X  Eastern limit

* The most recent reference is given for each species not discussed above.

It is probable that both Port Phillip Bay
and Western Port provide different habitats
for ascidian species since only a small group
of species (the majority of these well within
the limits of their geographic range) have
sufficiently unrestricted habitat requirements
to be present in both locations. Larger num-
bers of species are recorded from either Port
Phillip Bay or Western Port but not from
both. The most striking differences in the
biogeographic affinities of the ascidian fauna
at these two locations is the high diversity of
species and the high percentage of northern
forms at the southern limits of their range
that occur in Western Port. Thesc differences
are not associated with a random distribution
of habitats since the majority of species have

been taken at Crawfish Rock and also at
adjacent Eagle Rock and havc not been re-
corded at more southerly locations in West-
ern Port. Both these stations are in the north-
ern section of the bay, where there is comp-
lete protection from oceanic swell and whcre
extensive tidal flats draining into the main
channel may modify the temperate marine
environment, This may contribute to the
diversity of environmental conditions that
support such a diverse fauna with such a
high proportion of northern species.

The most diverse assemblage of species
has been taken from Crawfish Rock, on a
30° slope of soft brown coral and occasional
sandstone boulders. The species are largely
encrusting aplousobranch forms with vivi-
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parous larvae but there are also small leathery
oviparous stolidobranch species that produce
root-like structures and form aggregates. The
stalked species Pyura australis only rarely
occurs here, and large stolidobranch and
phlebobranch forms (Phallusia depressiuscula,
Herdmania momus, Cnemidocarpa etheridgi,
etc.) that require smooth and firm surfaces
for fixation are not present.

The turbidity of the water and its effect
on the light intensity at greater depths does
not appear to limit ascidian distribution at
this location.

Similar, though not such dense nor diverse
associations of species occur at Eagle Rock
and in the Rutherford Channel.

It is possible that the less diverse fauna of
Port Phillip Bay is a result of environmental
disturbance. The presence there of (probably)
introduced species Ciona intestinalis, Ascidi-
ella aspersa and Styela clava (see Holmes,
1976) may be evidence of this disturbance.

The occurrence of Dumus areniferus Bre-
win, previously known only from New Zea-
land, increases the number of temperate spec-
ies that are known to occur in both southern
Australian and New Zealand waters (Kott,
1974). It is unlikely to have been introduced
on ship’s hulls and its Australian occurrence
may have previously been overlooked.

STATION LISTS
WESTERN PORT

CRAWFISH ROCKS, tidal currents, 5 knots
? metres:

Aplidium triggiensis
Tridideminum cerebriforme
Intertidal:
Microcosmus squamiger
Microcosmus australis
metres:
Sycozoa cerebriformis
Dumus areniferus
Aplidum lobatum
Sidneoides tamaramae
Didemnum skeati
Didemnum spongioides
Amphicarpa diptycha
Pyura irregularis
Halocynthia hispida
Mogula mollis
8 metres, Ecklonia ‘holdfasts’:
Aplidium lobarum
Didemnum candidum

0-15

Didemnum mosleyi
Didemnum patulum
Polysyncraton victoriensis
Borrylloides leachii
Pyura australis
Pyura cataphracta
Pyura irregularis
Halocynthia hispida
Microcosmus helleri
Microcosmus nichollsi
Microcosmus stolonifera
Microcosmus squamiger
12 to 24 metres:
Oxycorynia pseudobaudinensis
Sycozoa cerebriformis
Eudistoma pyriforme
Polycitor giganteun
Pseudodistoma cereum
Synoicium liypurgon
Polyclinum marsupiale
Aplidium lobatum
Aplidium depressum
Didemnumn nmoseleyi
Didemnum patulum
Didemnum turritum
Didemnum augusti
Didemnum skeati
Didemnum spongioides
Didemnurn roberti
Polysyncraton orbiculum
Lissoclinum ostrearium
Diplosoma rayneri
Ascidia sydneyensis
Bortrylloides nigrum
Symplegma viride
Ampliicarpa dytycha
Pyura australis
Halocymtlhia hispida
Microcosmus helleri
Microcosmus stolonifera
Microcosmus squamiger
13-26 metres:
Ampliicarpa dipytcha
Pyuara australis

EAGLE ROCK, 15 metres:

Trididemnum cyclops
Dideninum mosleyi
Didemuum patulum
Didemnum tarritim
Didemnum roberti
Didemnum skeati
Lissoclinum fragile
Diplosoma translucidum
Ascidia sydneyensis
Botrylloides nigrum
Pyura irregularis

Pyura stolonifera praeptialis
Halocyntliia hispida
Herdmania momus
Microcosmas helleri
Microcosmus squamiger

RUTHERFORD CHANNEL, fast current, 5 metres:

Sycozoa penduculata
Aplidium depressum
Microcosmus squamiger
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TANKERTON JETTY, 7 metres:
Polycitor gigantenm
Atapozoa wmirabilis
Sycozoa cerebriformis
Aplidium pliciferum
Phallusia depressiuscula
Pyura irregularis

SHOREHAM:

Ascidia syneyensis
Molgula sabulosa

SAN REMO:

Pyura scoresbiensis
Molgula sabulosa
BALNARRING BEACH:
Podoclavella cylindrica
FLINDERS JETTY, 3 metres:
Oxycorynia pseudobaudinensis
Podoclavella cylindrica
Trididemnum cyclops
Lissoclinum ostrearium
Phallusia depressiuscula
Ascidia sydneyensis
Polycarpa thelypanes
Herdmania momus

PORT PHILLIP BAY

WILLIAMSTOWN, 5 metres (common on rocks):
Ascidia sydneyensis
Mierocosmus squantiger
HOBSON’S BAY, 13 metres:
Didemnum lambitum
Ascidia sydneyensis
Phallusia depressiuscula
MORNINGTON, 12/10/69, bottom patchy, rock and
sand, coll. Kevin Duke, 1-2 metres:
Pyura albanyensis
Pyura siolonifera praeputialis
MORNINGTON PIER, 12/10/69, sparse rock, calm
waters, coll. Kevin Duke:
Ascidia gemmata
Cnemidocarpa etheridgii
MORNINGTON PIER, 12/10/69, dense rock, coll.
Kevin Duke, 8-11 metres:
Pyura irregularis
Microcosmus squamiger
YARRA RIVER, 0-3 metres, 28/4/72, No. 3 Oil
Wharf, Coll. J. E. Watson.
Ciona intestinalis
PORTSEA, 15/9/1957:
Amplicarpa diptycha
MORDIALLOC BEACH, Nov, 1888, Coll. W.K.:
Aplidium pliciferum
Botrylloides nigrum
ZOOBENTHOS SURVEY, Fisheries and Wildlife De-
partment, Coll. G. Poore: Off BRIGHTON,
21/10/69, Station 906, sandy bottom, 10 metres;

middle of northern part of Gulf, 10/2/69,
Station 915, silty-clay bottom, 19 metres; off
GEELONG, 12/2/70, Station 940, silty clay

bottom, 8 metres:

Ascidia sydneyensis
South of POINT WILSON, 12/2/70, Station
942, silty clay bottom, 7 metres:

Ascidia sydneyensis

Molgula sabulosa
North-west of PORT ARLINGTON, 11/2/70,
Station 930, silty clay-sand bottom, 10 melres:

Ascidia gemmata

North of PORT ARLINGTON, 18/2/71, Station
931, silty sand-shell bottom, 15 metres; north-
west of ROSEBUD, Station 982, sandy bottom,
18 metres:

Sycozoa pedunculata

Cnemidocarpa etheridgii
East of ST. LEONARDS, 16/2/71, Station 960,
sandy bottom, 10 metres:

Moluga mollis

Off BRIGHTON, 9/3/71, Station 1218, sandy
bottom, 4 metres:

Pyura lepidoderma

Pyura stolonifera praeputialis
Off BRIGHTON, 9/3/71, Station 1226, silty-
clay bottom, 8 metres; half-way down eastern
shore of the Bay, 10/2/7] Station 1241, sandy
bottom; south of SOUTH WERRIBEE 11/ 3/71,
Station 1252, sand-gravel bottom, 4 metres:

Pyura stolonifera praepuiialis
PORT PHILLIP SURVEY:

area 5, POPES EYE, 15/5/63:
Polyandrocarpa lapidosa
area 30, PRINCE GEORGE LIGHT:

Pyura Siolonifera praeputialis
ARTIFICIAL REEF:

Ciona intestinalis
Sycozoa pedunculata
Ascidia synevensis
Botrylloides nigrum
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